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Applicant herewith submits to the United States Designated/Elected Office (DO/EO/US) the following items and other information: 



I . S This is a FIRST submission of items concerning a filing under 35 U.S.C. 371 . 

2j. □ This is a SECOND or SUBSEQUENT submission of items concerning a filing under 35 U.S.C. 371 . 

3^^ M This express request to begin national examination procedures (35 U.S.C. 371 (f) at any time rather than delay 

examination until the expiration of the applicable time limit set in 35 U.S.C. 371(b) and PCT Articles 22 and 39(1). 

13 A proper Demand for International Preliminary Examination was made by the 19^"^ month 
from the earliest claimed priority date. 

sis A copy of the International Application as filed (35 U.S.C. 371 (c)(2)). 

: 1 a. □ is transmitted herewith (required only if not transmitted by the International Bureau). 

' if b. S has been transmitted by the International Bureau. 

'■^ c. □ is not required, as the application was filed in the United States Receiving Office (RO/US). 

i@ S A translation of the International Application into English (35 U.S.C. 371 (c)(2)) including translation of amended sheets of 
claims. Paper and computer readable translation of Sequence Listing. 

;7^: □ Amendments to the claims of the International Application under PCT Article 19 (35 U.S.C. 371 (c)(3)). 

j==== a. □ are transmitted herewith (required only if not transmitted by the International Bureau). 

: b. □ have been transmitted by the international Bureau. 

.1^ c. □ have not been made; however, the time limit for making such amendments has NOT expired. 

'l'^ d. □ have not been made and will not be made. 

8. □ A translation of the amendments to the claims under PCT Article 19 (U.S.C. 371 (c)(3)). 

^'9. □ An oath or declaration of the inventor(s) (35 U.S.C. 371 (c)(4)). 

10. □ A translation of the annexes to the International Preliminary Examination Report under PCT Article 36 
(35 U.S.C. 371(c)(5)). 

Items 11. To 16. Below concern document(s) or information included: 

II. □ An Information Disclosure Statement under 37 CFR 1 .97 and 1 .98. 

12. □ An assignment document for recording. A separate cover sheet in compliance with 

37 CFR 3.28 and 3.31 is included. 

13. S A FIRST preliminary amendment including New Figure 16 and highlighted copies of Figures 16, 10, 12, 14, 13, 11 and 15. 

□ A SECOND or SUBSEQUENT preliminary amendment. 

1 4. □ A substitute specification. 

1 5. □ A change of power of attorney and/or address letter. 

16. S Other items or information. Copy of Request, PTO-1449 and International Search Report, 
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U.S. APPLICATION NO. (If known, see 37 C.F R. 1.5) 

he following fees are submitted: 



INTERNATIONAL APPLICATION NO. 

PCT/FR98/00883 



ATTORNEY'S DOCKET NUMBER 

1721-18 



1 7. ^ The following fees are submitted: 



CALCULATIONS pto use only 



BASIC NATIONAL FEE (37 CFR 1.492(a)(l)-(5): 

" Neither international preliminary examination fee {37 CFR 1 .482) 
nor international search fee (37 CFR 1 .445(a)(2)) paid to USPTO 
and International Search Report not prepared by the EPO or JPO 

International preliminary examination fee (37 CFR 1 .482) not paid to 
USPTO but International Search Report prepared by the EPO or JPO 

International preliminary examination fee (37 CFR 1 .482) not paid to USPTO 
but international search fee (37 CFR 1 .445(a)(2) paid to USPTO 

International preliminary examination fee paid to USPTO (37 CFR 1 .482) 
but all claims did not satisfy provisions of PCT Article 33(1 )-(4) 

- International preliminary examination fee paid to USPTO (37 CFR 1 .482) 
and all claims satisfied provisions of PCT Article 33(1 )-(4) 



,.$970.00 
,,$840.00 
,.$760.00 
,.$670.00 
....$96.00 



ENTER APPROPRIATE BASIC FEE AMOUNT = 



Surcharge of $130.00 for furnishing the oath or declaration later than □ 20 
months from the earliest claimed priority date (37 CFR 1 .492(e)). 



13 30 



840.00 



130.00 



CLAIMS 



NUMBER FILED 



NUMBER EXTRA 



RATE 



Total Claims 



25 



-20: 



$18.00 



90.00 



Independent Claims 



-3 = 



$78.00 



0.00 



MULTIPLE DEPENDENT CLAIMS(S) (if applicable) 



+$260.00 



0.00 



TOTAL OF ABOVE CALCULATIONS = 



1060.00 



Reduction by Vs for filing by small entity, if applicable. A Small Entity Statement 
mflst also be filed (Note 37 CFR 1 .9, 1 .27, 1 .28). 



0.00 



SUBTOTAL = 



1060.00 



Rfocessing fee of $130.00, for furnishing the English Translation later than □ 20 
nrilnths from the earliest claimed priority date (37 CFR 1 .492(f)). 



□ 30 



0.00 



TOTAL NATIONAL FEE = 



1060.00 



Fge for recording the enclosed assignment (37 CFR 1 .21 (h)). The assignment must be 
accompanied by an appropriate cover sheet (37 CFR 3.28, 3.31 ). $40.00 per property 



0.00 



tf^e for Petition to Revive Unintentionally Abandoned Application ($1 ,210 - Small Entity Fee = $605) 



0.00 



TOTAL FEES ENCLOSED = 



1060.00 



Amount to be: 
refunded 



charged 



$ 



m S A check in the amount of $1 060.00 to cover the above fees is enclosed. 

E □ Please charge my Deposit Account No. 14-1 140 in the amount of $ to cover the above fees. A duplicate copy of this 

form is enclosed. 

c. S The Commissioner is hereby authorized to charge any additional fees which may be required, or credit any overpayment to 
Deposit Account No. 1 4-1 1 40 . A duplicate copy of this form is enclosed. 

NOTE: Where an appropriate time limit under 37 CFR 1 .494 or 1 .495 has not been met, a petition to revive (37 CFR 
1.137(a) or (b)) must be filed and granted to restore the application to pending status. 



SEND ALL CORRESPONDENCE TO: 




NIXON & VANDERHYE P.O. 
1100 North Glebe Road, 8^^ Floor 
Arlington, Virginia 22201 
Telephone: (703) 816-4000 



SIGNATI 



B.J. Sadoff 



NAME 



36,663 



October 29, 1999 



REGISTRATION NUMBER Date 
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420 Rec'd PCT/PTO 2 9 OCT 1999 

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 

In re Patent Application of 

VIVIERetal Atty.Ref.: 1721-18 

U.S. National Phase of PCT/FR98/00883 

Serial No. Unknown Group: Unassigned 

Filed: October 29, 1999 Examiner: Unassigned 

For: POLYPEPTIDES ASSOCIATED WITH 
ACTIVATOR RECEPTORS AND THEIR 
BIOLOGICAL APPLICATIONS 

■iTj* kl* *J> «Tb 4l» st« *^ *3> 

rf» •y* ^f* ¥ji *5E» ^ <[* 

October 29, 1999 

Assistant Commissioner for Patents 
Washington, DC 20231 

PRELIMINARY AMENDMENT 

Sir: 

Preliminarily amend the attached English translation of the above-identified application 
which includes an English translation of originally presented claims 1-31 and an English 
translation of claims 1-25 which were presented in an amendment pursuant to Article 34 during 
the international phase. 

IN THE SPECIFICATION : 

Please amend the specification as follows. 

Insert the attached Sequence Listing before the Figures and renumber any subsequent 
pages as may be required. 
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U.S, Patent Application of VIVIER et al 
U.S. National Phase of PCT/FR98/00883 

IN THE ABSTRACT : 

Add the attached Abstract after the claims. 

IN THE FIGURES : 

Insert the attached new Figure 16. 

IN THE CLAIMS : 

Amend the claims 1-25 noted on pages 36-40 of the application as "MODIFIED PAGE" 
which were submitted as an amendment under Article 34 and are presently pending. 
Claim 3, line 1, delete "or 2". 

Claims 4-10, line 1, delete "any one of the preceding claims" and insert -claim 1-. 
Claim 13, Une 3, delete "any one of the preceding claims" and insert -claim 1-. 
Claim 14, line 1, delete "17" and insert -13-. 

Claim 15, line 4, delete "any one of the preceding claims" and insert -claim 
Claim 17, lines 1-2, delete "any one of the preceding claims" and insert -claim 11-. 
Claim 19, lines 1-2, delete "any one of claims 1 to 12" and insert -claim 1-. 
Claim 20, line 2, delete "any one of claims 1 to 12" and insert -claim 1--; and 

Hnes 11-12, delete "a polypeptide according to any one of claims 1 to 12" and 
insert -said polypeptide-. 
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U.S. Pacent Application of VIVIER et al 
U.S. National Phase of PCT/FR98/00883 



21. (Amended) Pharmaceutical composition comprising, in association with a 
pharmaceutically acceptable vehicle, an effective amount of polypeptides according to claim 1 
[any one of the preceding claims], or fragments of such polypeptides, or an effective amount of 
antibodies specific thereto [according to claim 13 or 14], or fragments of such antibodies, or an 
effective amount of nucleic acids encoding said polypeptides or fragments of said polypeptides 
[according to claim 15 or 16], or variants of such nucleic acids. 

22. (Amended) In vitro method of diagnosing an abnormal or undesired function of a 
cell, characterized in that it comprises steps involving: 

- bringing of at least one cell, or one cell extract, into contact with an antibody according 
to claim 13 [or 14], or a fragment of such an antibody, or with a nucleic acid which encodes a 
polypeptide which specifically binds to said antibody [according to claim 15 or 16], or a variant 
of such a nucleic acid, and 

- revealing of the reaction product which may be formed. 

23. (Amended) In vitro diagnostic method according to claim 22, characterized in that 
said abnormal or undesired function results in an immunoproliferative disease, an 
immunodeficiency disease such as an HIV disease, a cancer such as lymphoproliferative disease 
of the granular lymphocytes, an autoimmune disease such as rheumatoid arthritis, an infectious 
disease such as malaria, an allergic response or a graft reject. 
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U.S. Patent Application of VIVIER et al 
U.S, National Phase of PCT/FR98/00883 

24. (Amended) Method of identifying molecules which adaptor carryout the activation 
of a KAR, characterized in that it comprises steps involving: 

i. bringing of the candidate molecules into contact with polypeptides according to [any 
one of claims 1 to 12] claim 1 (or with fragments of such polypeptides), and 

ii. selection of those candidate molecules for which a binding to said polypeptides (or to 
said polypeptide fragments) is observed. 

25. (Amended) Method of identifying molecules capable of modulating a cell activity 
resulting from the activation of a KAR, characterized in that it comprises steps involving: 

i, bringing of the candidate molecules into contact with molecules which adapt or carry 
out the activation of a KAR, as obtained by the method according to claim 24, [and with 
polypeptides according to any one of claims 1 to 12 (or with fragments of such polypeptides)], 
and 

ii. selection of those candidate molecules which exert an effect on the binding between 
said polypeptides (or said polypeptide fragments) and said adapter of effector molecules, as 
observed in the absence of said candidate molecules. 

REMARKS 

Favorable consideration of the attached and entry of the above amendments are requested. 

The specification has been amended to insert the attached Sequence Listing. A paper and 
computer readable copy of the Sequence Listing are attached. The attached paper and computer 
copies of the Sequence Listing are the same. No new matter has been added. 
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U.S. Patent Application of VIVIER et al 
U.S. National Phase of PCT/FR98/00883 

The specification has been added to include, on a separate page, the Abstract of 
Application No. PCT/FR98/00883, which is the present case. 

The claims have been amended to be in more traditional U.S. formal. 

The originally-filed Figure 16, has been replaced by the attached amended Figure 16, 
which includes the missing information of the originally-filed Figure 16, as supported by the 
specification. No new matter has been added. Support for the change is detailed below. 

Figure 16 has been amended in the "consensus" sequence, as the last two amino acids of 
the three sets of 10 amino acids at the right margin of the page were not included in the 
originally-filed Figure 16. The applicants note, however, that one of ordinary skill in the art 
would appreciate that the representation of sequences in Figure 16 should have included sets of 
10 amino acids and the three sets on the right margin only contain eight (see , circled and 
highlighted sets of amino acids). As noted in the originally-filed Figure 16, this figure shows the 
aUgnment of SEQ ID NOs: 11, 13, 15, 14 and 12 to form the consensus SEQ ID NO: 17. 

SEQ ID NOs: 11, 13, 15, 14 and 12, as originally-filed are shown in Figures lOB, 12B, 
14B, 13B and UB (copies attached with missing amino acids of original Figure 16 higMighted), 
respectively. One of ordinary skill would appreciate that the missing amino acids of Figure 16 are 
"TF" in the first set (i.e., amino acids 49 and 50 of the consensus sequence, amino acids 49 and 
50 of Figure lOB, (SEQ ID NO: 11), amino acids 22 and 23 of Figure 12B (SEQ ID NO: 13), 
amino acids 20 and 21 of Figure 14B (SEQ ID NO: 15), amino acids 44 and 45 of Figure 13B 
(SEQ ID NO: 14), and amino acids 36 and 37 of Figure IIB (SEQ ID NO: 12)). Similarly, one 
or ordinary skill would appreciate that the missing amino acids of the second set in Figure 16 are 
"RK" (amino acids 99 and 100 of the consensus sequence). See, amino acids 99 and 100 of SEQ 
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U.S. Patent Application of VIVIER etal 
U.S. National Phase of PCT/FR98/00883 



ID NO: 11 (Figure lOB), amino acids 71 and 72 of SEQ ID NO: 13 (Figure 12B), amino acids 70 
and 71 of SEQ ED NO: 15 (Figure 14B), amino acids 94 and 95 of SEQ ED NO: 14 (Figure 13B) 
and amino acids 86 and 87 of SEQ ID NO: 12 (Figure UB). Finally, one of ordinary skill would 
appreciate the amino acids missing from the third block of ten amino acids in the originally-filed 
Figure 16 are "SR" (amino acids 149 and 150 of the consensus sequence). See amino acids 149 
and 150 of SEQ ID NO: 11 (Figure lOB), and amino acids 122 and 123 of SEQ ID NO: 13 
(Figure 12B). 

Moreover, the corresponding DNA consensus sequence shown in the attached copy of 
Figure 15 wherein the correct DNA encoding the amino acid consensus sequence of originally- 
filed Figure 16 is circled and highlighted in pink, further demonstrates the applicants were in 
possession of the correct sequence and inserting of the attached amended Figure 16 does not 
enter new matter. A separate Request to the Chief Draftsperson for approval to amend Figure 16 
as noted, is attached. 

Entry of the above and attached, and an early Action of the merits are requested. 



BJS:rdw 
Attachments 

1 100 North Glebe Road, 8th Floor 
Arlington, VA 22201-4714 
Telephone: (703) 816-4091 
Facsimile: (703)816-4100 



Respectfully submitted, 



NIXON & VANDERHYE P.C. 




B.J. Sadoff 
Reg. No. 36,663 
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ABSTRACT 

The invention concerns novel means for diagnosing, preventing, compensating, treating 
an abnormal or unwanted functioning of KAR receptors {Killer cell Activatory Receptor), 
counterparts of non-inhibiting KIR receptors {Keller cell Inhibitory Receptors) of the 
immunoglobulin or lectin type. The invention concerns in particular, novel KARAP {KAR- 
Associated Proteins) polypeptides and their biological applications. A KARAP polypeptide is 
naturally associated with a KAR receptor, and in the absence of such a KARAP, said KAR 
receptor is naturally incapable of transducing an activating signal that can be detected. The 
application also concerns methods for obtaining or identifying such KARAP polypeptides. 
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Copy of figure as filed 
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Figure 16 



SE( 
SE( 
SE< 
SE< 
SE( 



ID n°ll 
ID n°13 
ID n°l5 
ID n°U 
ID n°12 



AA242315 ?rcc«ir.e 
WSS15S proCeir:e 
W41142 prcceir.e 
AAC5S506 praceir.a 



SH<5V??APGL WCPVKI'WPW G3GAS 



SEQ ID n°17 Ccr.s«r.sus 



Q 
W 

m 

Q 

Q 
/- 

Q 
Q 



?'J^2^22lz prctei-e 

;vACS€5C€ prcteine 
^J\73476S procaine 



AA242315 prcteir.e 
WSSlcS prctair,e 

AA73476S prcceir-e 
Ccnser.sus 



waSl£3 pxcteir.e 
W41142 prcteir,© 
;^CS85C6 proteins 
AA73476S prcteine 




QHU^^rr^spv C'HLQGqrpe:/ ysdujtcf.qv y?.,a>:5>(?is 



T r ^ jy^- .£1, RSGL?L2Y • HSTGY 



.LLtTrCPKCGi RTPVGiQrn?. ^^?:oi:^:'Cf is^j^pi-cc-ctd 
c? 



n " ' '(( 
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FigureJOA. 



10 

IGGGCO^Cr 



20 



x::iGrrcnc 



CCICCIGGIG 



40 



50 

i-p- ^A-p 67890. 
CTIOCIGICC 




Gixjrxjicic 



EC 
100 
150 
2Q0 
250 
3CG 
350 
4C0 
45C 
5CG 
515 



^-s^^ or^^ ^^HHMPis GL.^-sc--sa 

^:..2IESF-- YSHLMIQFi^ 



20 



40 



50 
ICO 
150 
171 



EgureJOB 



SEQIDnni 



Copy of figure as filed 



13/26 



Fiizufe 12A 



10 20 30 40 50 

1234557890 1234567890 l?l/iqf^789Q 123 4^67890 12345675S0 



GCmCIGTT CCTXnUJIC CrCCOSCIG ia3QJC<5VIT A^i^IOTGrA 50 

c^cGcrcAGA GiQ^c^::m»'ca:::^i-i3?m3z ggcigticit ccg33agccc loo 

TCGIGIPCIC- GCIO^GmG TICTGCJIGi CTIGSIGITG MCKSnGA 150 

TIC-CCCTCGC T3TG-?.CIUr CIGQOTGOC lOTCTTCCCG J^-XCAMG 200 

I^CPGZS:^^^^: GG^tCCGSSysTi^^i^CSC^iTT GCTPGACTG aGICQCCTIA 250 

TOiGG^Crr G:^G33rC.-J3A GrsCAIGAiCr A1?i:?i3rG?C CIC^ACACAC 300 

Pi3AG33AIA TTiyi-iSni^- GCCG=CIUIA ncCCTiltl^-C OGGCCrGP.:iG 350 



76 



10 20 30 40 50 

1234567890 1234557890 1234567S90 1234567390 1234367390 
LLFLEVTLTV GSL^^^S DIFFHGXSS ^ySPGVLAGW LGEXvLTULI 53 
AIAVYSLGFi VSPG^jra^G -TPi^qKIJiErE Sr^-QELQSQR HZ/^"iHXNIQ 100 
FQYYRK?sHSM FISXiMPGSG HS?C 124 



Figure 12B 



SEQIDn^S 



Copy of figure as filed 
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Figure 14A 




10 20 30 40 50 

1234507890 123456789Q 1234567890 1234567890 1234567890 
Gi'iLL'i'iCCr GTCCroCTGA CD3ir3GG?£3G AITASGICOC GTPCK^JXX: S3 

KSAGIGACSimi'i'M^a^i^ laDGACIGIT CriCCUIG?G CCCIGGnna ICO 

CTOGCTOGGA. TTCTICIOSG TGrJCT-QGTC TIQSCICIO: raTIODGCr 150 

GGCTGIUIK: ICICTGGXC GCCTcGICIC cog^isotia GGQ^CAGCCG 2C0 

^PG3^£aO^^^J^£:^C ATrC-CIGSGS. CTC?i?IOGCC TTA-IOiGGAG 250 

ciraGssrc i^^iXTtp. i¥j[ATAi2?i?r G^scaraACA a^cxpc^rc- 3C0 

.iviPOT-Sj^, liG?C<rGiCT CTAimXPC CACOXCCTG ATXCQGGPC 350 

C33:ncAiic:cs(^2xrciA cic^AizaAGc ccricit^rGG gaicpcoct 4co 

CXXGriGGAA T2£?£P0irA C?C<33n^CCr CCCD3?«iS2?. TCKPJ^ATIG 450 

T^CCrU'i'iL'i- ■GICCCQ=y=-Jvr jiSv!«3?£DGA CA 4S2 



iO 20 30 40 50 

1234557890 1234557890 i7-d^h7aGQ 1234567890 1234567890 

FLPvTXT^ LSP/CXiSUr FrrXXCSSVS ?GVL^3r/LG rLVLIIXI.aL 50 
K-rfSLT-'U/S FGQGZSiEGrR KJ-X^xirES? YQELQGQRrH: VYSDUNK^ ICO 
YYPX:^KSMPI £GLM?GSGS FiXmCPFO:- IRT^^'GlQLr. E'/FFKDUCtC 150 



Figure I4B 



SEQIDii°15 



Fiinire 13 A 
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10 20 3C 40 50 

123456789Q 1234567S90 l?l45g739C 12345^^7890 1234567590 

OCTySGXCIG TCCPGIOTiT ATCIOGQCAC CATGOGGGCT 53 

CIGG^OXIC CroSTXCTT CIGTIOCnC ClGIOCICCr G?CTGrQGGA 100 

GGXITAiiGD: COSDOOS: CGCMSC 5ClTIf!CGAA CS^GGCGi.CX- ISO 

TICnOCGIG JiiGCCCDGGIiG I?-£TCGC3C<:- GAliGITUIG GGIXSACTTQG 200 

TGITGrdCr GCn3?iTGCC CIGGCIGIGT i^CICTdOr- CaXCTGGTC 250 

TtXGSG^IC -iAZ-GG?CJiGC COAjGGPOC OSSP-^^-AC i^l-^ITGCIGA 300 

GrtCnSdOG CCni^^ICSGC- 2CC7IC?m:- TGiS-iSCGi. G?.AGDV3iil2, 350 

GTCSCCXAA C='JZ?^£.3i3AC-G C-JiZ^iTrXA GAIGArZ-CCAC TCT^T^QZ^ 400 

X 402 



10 20 30 40 50 

1234567890 1234567890 12345c7PqQ 1234567P90 1234567590 

QFLDCGTv'QCI S25iS2SGAS WZLLFLPvli l^yTSGLSP^y^. QSDIFFECEC 50 
SS'JSPGVIx^ T/liGCL^-LTL LJ-ZiAVYSIC FITvSPGgGI?.. B3ISF^:i^ ICO 
TESrYQEUQo QEPETv/YSUN T;KQYYHX?ir LC? D3 



Figure 13B 



SEQIDii°14 



Copy of figure as filed 
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Figure 11 A ^^^^^^ 

IQ 20 30 40 50 

1254567890 1234-^n7???n l214'^n789Q 1234567S9G 1234567590 

GITXATAICr GGCCi-CQIG GGGGCICIG3 MXTICCXIG GIGCCITCIG 5) 

TTCCrTCCrG TOrrCCKP-C TCI5o3G?i33x 1T?^-?irCCCG TAC?i33CCC\ 100 

(:^ajx^£^:i:f'i:r^XL^j^T c<:Q?c3^rrz TKXirxi^-GZ cciG:?iuric iso 

T3C-CIGGG.iT 'LQ, iCiUGGT G^CTDGGCCr TGijCIUIGCT- GP'.TICCCCTC- 2C0 

QJl^^i.-Cr CTCrCG3CCC- CCIGGTCrCC GCAiCGTCA.-£- C-G?>£.^-CGG?. 250 

>c-G:s^icac3§ ?<^^a-£?.. Txccc^siiC TGAGitrccr tatc^^jgpc-c 30G 

TTC?i3GCTC^ G^G^^IXAG^A GI?C?£:=iCrG P-jCCTC'^-OC J^il^iG^iX-O-A 350 

T;-:r~?.£L^T G?rSXC=CIC T 371 



10 20 30 - 40 50 

123456"g90 12345g7g<;o 1234567890 1234567890 12345?7g?0 

AYIi!>J^ISL2: PP/^CLiLFLE^/ ULT^.GQLS^V QAQS^iir -HO lTSS^/SFCVL- 50 
ACIVrmLVL TLLSVlAV^j-s Ij2^L^'SFGQG -Xj^aCIBK^nl iSZESFij^EL ICO 
QCi^RPEVi-SD uSJIQFJ^v:^ ii^HS 123 



Figure IIB 



SEQrDn°12 
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SE( 
SE( 
SE( 
SE( 
SE( 



[Dn°6 AA242315 

ID n°s wsaisg 

ID n''7 AA734765 
ID n°10 W41142 



SEQ ID n°16 Consaiisus 



TCAC^CCiC-G TCCCACOi.GC CCCTGGS.CTG TC-GTGTCOiG TC-CATATCTG 



AAOSaSOS 

WS815S 

W41142 
Consensus 



QCCkCCATQG GGGCTCTGGA GCCTCCATC-G TGCCTrC-C-- TCCTTCCTC-T 



i: 



Q 
W 

Q 

• ■ 

Q 

I., 
-J 

Q 



AA242315 

W41142 
Consensus 



AAGSS506 

AA242315 

W33159 

AA734765 

W41142 



AA098506 

AA242315 

WS8159 

AA73476S 

W41142 

Consenstis 



CCTCCTGACT GTGGGAGGAT TAAGTCCCGT ACAGGCC-GAG AGXGA? 





.A, 



.G. 
.G, 
,G, 



.\AGATG CGHCTCTTCT TCCGTGAGCC CTGGTGTACT GKCTGGGATr 



GITTCTGGGTG ACTIGGTCXT GACTCTGCTG ATTGCCCTGG CTGTGTACTC 



1' 

i: 

t 

1! 
li 

i: 
li 
11 

2i 

2: 

It 
2: 

2! 



AA098506 

AA242315 

W88159 

AA734769 

W41142 

Consensus 



AA09a506 
AA2 42315 
W8S153 
AA734763 
W41142 

Consansus 



TCTSGGCCGC CTGGTCTCCC GAGGTCAAGG GACAGCC-GAA GC-GA< 





.CACAT TGCTGAOACr a^CGCCTT ATCAGGAGCT TCAGC-GTCAG 



2i 

2: 

21 
3( 



z: 

3^ 
2i 

3: 
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NEW POLYPEPTIDES ASSOCIATED WITH ACTIVATORY 
RECEPTORS AND THEIR BIOLOGICAL APPLICATIONS 



The invention relates to new particular polypeptides capable of transducing 
a signal originating from an activatory receptor for class I MHC molecules, 
functioning both as an autonomous receptor or as a co-receptor, and a KAR 
{Killer-cell Activatory Receptor), in particular to the antibodies obtained from said 
polypeptides serving as immunogens, and to the nucleic acids corresponding to 
said polypeptides. 

The invention also relates to the processes for obtaining such polypeptides 
and to the biological, more particularly, preventive, therapeutic and diagnostic 
applications, of said polypeptides, antibodies and nucleic acids. 

In order to maintain the coherence and to ensure the integrity of the body, 
the immune system must bring into play a coordinated system of intercellular 
communications. 

Different types of receptors are involved in these communications. 
Three of them, namely the receptors for the antigen of B lymphocytes (BCR), the 
receptors for the antigen of T lymphocytes (TCR) and the receptors recognizing 
the Fc portion of antibodies (RFc), are now well described and their different 
structures are relatively well known. 

Other receptors which are neither receptors for antigens, nor receptors for 
antibodies have been described but their structures and action mechanisms are still 
little known. 

These are the receptors for molecules of MHC (Major Histocompatibility 
Complex) such as KARs {Killer cell Activatory Receptors) and their inhibitory 
counterparts, KIRs {Killer cell Inhibitory Receptors) , 

KARs and KIRs are not limited to NK cells: they are also naturally 
expressed by T cells, 

KARs are highly homologous with KIRs (up to 96% homology between 
KARs and KIRs at the extracytoplasmic level). 

However, KARs and KIRs do not perform the same functions: KIRs are 
involved in the negative (inhibitory) control of the activation of NK and T cells, 
whilst KARs are involved in the positive (stimulatory) control of the activation of 
NK and T cells. 

Major differences as regards the trans- and intracytoplasmic domains were 
demonstrated between the activatory isoform (KAR) and inhibitory isoform 
(KIR). 

In fact, unlike KIRs, KARs express a charged amino acid residue (lysine) in 
their transmembrane domain and do not contain an ITIM unit (immunoreceptor 
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inhibition unit based on tyrosine residue(s)) in their intracytoplasmic domain. For 
all that the monomeric KAR receptors do not contain an ITAM unit 
(immunoreceptor activation unit based on tyrosine residue (s)). 

The situation observed for KARs, activatory receptors for MHC molecules, 
5 and members of the IgSF (immunoglobulins superfamily), namely an activatory 
receptor, counterpart of an ITIM inhibitory receptor, itself presenting neither 
ITIM, nor ITAM but presenting a transmembrane charged amino acid (lysine, 
arginine, aspartic acid, glutamic acid), can be observed for other types of 
receptors. This is so for the case of activatory (or at the very least non inhibitory) 
10 receptors for MHC molecules, such as NKG2C/D (which is of lectin type and the 
inhibitory counterpart of which is NKG2A/B), but also for other non inhibitory 
receptors, such as SIRP (3 and ILT 1, the ligands of which are still unknown and 
which have been described either as hematopoietic cells and on non-hematopoietic 
cells (SIRP (3), or on B cells, macrophages and dendritic cells (ILTl). 
; 15 KARs can function as autonomous receptors, in particular for class I MHC 

3 molecules. Thus it is known that the engagement of KARs with class I MHC 
ij molecules expressed on the surface of target cells, initiates the lymphocyte 
5 activation programmes as established by the fact of Ca^^ intracytoplasmic 
^ mobilisation and the induction of lysis of the target cells. 

^ 20 In addition to their functions as autonomous receptors for MHC molecules, 

KARs can also perform co-receptor functions for TCR and RFc receptors 
(Mandelboim O. et al., 1996, Science 274:2097; Cambiaggi A. et aL, 1996, Blood 
57:2369). 

In fact, during the recognition of constant fragments (cF) of 
25 immunoglobulins G (IgG) by receptors such as CD16 (RFC7III), and during the 
I recognition of antigens by the CD3/TCR complex restricted by class I or II MHC 
molecules, KARs can play the role of co-receptors and thus augment the intensity 
of the cell response, in particular faced with small quantities of antigens, maintain 
the cell response over time, and also cooperate in the stimulation of cell 
30 proliferation. 

The role of KARs, naturally expressed on NK and T lymphocyte sub- 
populations, is not restricted by their own ligands, namely the class I MHC 
molecules, but extends to the equilibrium of the immune system generally. 

The functioning of naturally expressed KARs therefore influences the 
35 proliferation of NK and T cells, the production by these cells of cytokine type 
substances, the lysis of target cells such as deleterious autologous cells, malignant 
cells or cells infected by viruses, allogenic cells, but also the tolerance of the 
immune system faced with certain antigens. 
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Any non- or dys-functioning of KARs can therefore lead to different 
diseases or undesired reactions, all associated with the functioning of the immune 
system, such as immuno-deficiency diseases, auto-immune diseases {e.g, multiple 
sclerosis), tumors, viral, bacterial, parasitic and allergies, graft rejections. For 
5 example, it has been shown that if a person only displays less than 10% of 
lymphocytes expressing KARs, nearly all the lymphocytes of patients suffering 
from LDGL (lymphoproliferative disease of the granular lymphocytes) express 
KARs. 

A purpose of the present invention is to provide means allowing the 
10 diagnosis of an abnormal or undesired functioning of activatory receptors for class 
I MHC molecules such as KARs and to control their functioning. 

Thus a subject of the invention is new polypeptides, called below KARAP 
^ {KAR-Associated Proteins), which are necessary for transducing a signal 
^ originating for a KAR, as well as the antibodies and nucleic acids obtained from 

2 15 said new polypeptides. A subject of the invention is also a process for obtaining 

3 said new polypeptides as well as their biological applications. 

% By "KAR receptor", is meant, in the present invention, human receptors of 

g immunoglobulin type which are non-inhibitory counterparts of KIR receptors, 
3 such as KAR p50 (KIRIIDSl to KIRIIDS5), KIRIIIDSl receptors, but also non- 
1 20 inhibitory receptors with a similar structure to these KAR receptors, and in 
] particular human receptors of lectin type such as NKG2C, NKG2D (naturally 

^ expressed on NK and T cells), murine receptors of immunoglobulin type such as 

pir A (naturally expressed on myeloid cells, B cells), gp49A (naturally expressed 
on mastocytes), murine receptors of lectin type such as Ly49D, Ly49H (naturally 
25 expressed on NK and T cells). 
^ By KARAP polypeptide is therefore meant any isolated polypeptide (other 

than a KAR) in the absence of which said KAR receptor is naturally incapable of 
transducing a dtectable activatory signal. This does not exclude the fact that a 
determined KARAP polypeptide may not only be associated with a KAR receptor 
30 as defined above, but also with other activatory or non-inhibitory monomeric 
receptors with a structure close to that of KARs as defined above, and in particular 
with a human activatory receptor of immunoglobulin type of the LIR/MIR/ILT 
family such as ILTl . 

The term "polypeptide" includes, in the present Application, not only said 
35 polypeptide, but also the homologues of this polypeptide, as obtained by deletion, 
insertion, inversion or preservative substitution of amino acids, and the fragments 
of this polypeptide, as obtained by hydrolysis of said polypeptide using 
proteases, said homologues or fragments being capable of transducing a signal 
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originating a KAR. This term "polypeptide" covers, in the present Application, 
both polypeptides and proteins. 

A polypeptide according to the invention is necessary for transducing the 
signal received by a KAR receptor: therefore it is an isolated polypeptide which 
5 allows the restoration of a deficient KAR activation. In order to determine whether 
a given isolated polypeptide allows the restoration of a deficient KAR activation, a 
person skilled in the art can proceed by showing that a KAR receptor exists which, 
if it is expressed by an appropriate cell in the absence of this polypeptide, does not 
succeed in transducing a detectable activatory signal, or does not succeed in 
10 transducing an activatory signal which is satisfactory for the envisaged 
application. A version of this determination is presented in Example 3 below by 
comparison between the activation capacity (release of serotonin) of an RBL-2H3 
cell expressing the KAR p50.2 receptor only, and that of an RBL-2H3 cell which 
at one and the same time expresses the KAR p50.2 receptor and its KARAP 
is polypeptide. Examples of appropriate cells are presented in Figure 5 below, 
i By "restored deficient KAR activation KAR ", is meant that the 

3 transduction at the cell, of a significant activatory signal, by said KAR is possible, 
or, if appropriate, satisfactory. In particular, this can be tested using cellular 
stimulation by antibodies. 
20 In order to determine at the level of a cell whether a signal originating from 

a KAR is or is not transduced, and to determine whether such a signal is 
stimulated or inhibited, numerous means are at the disposal of a person skilled in 
] the art. Exemples of such means include the stimulation of said KAR by a ligand 
^ and measurement of the cytokines secreted {cf. for example, Cambiaggi et al 
is 1996, Blood 87:2369), of cell proliferation (c/. for example Mandelboim et al 
1996, Science 274:2097), of cytotoxicity {cf. for example the redirected 
cytotoxicity test described below), of mobilization of intracytoplasmic calcium {cf. 
for example Blery et al, 1997, J. Biol. Chem. 272, 8989-8996), and/or of the 
induction of phosphorylation {cf for example Vivier et al 1991, J. Immunol, 
30 146:206). 

A polypeptide according to the invention is in addition characterized in that 
it is capable of associating with a KAR, and of not associating with the inhibitory 
counterpart of this KAR, 

Methods allowing determination of whether a polypeptide is capable of 
35 associating with a KAR, and of not associating with the inhibitory counterpart of 
this KAR (i.e. of not associating with a corresponding KIR receptor), are well 
known to a person skilled in the art. An example of such a method comprises in 
particular: 



- expression of this polypeptide at a KAR"^ KIR cell on the one hand, and at 
a KAR- KIR^ cell, 

- immunoprecipitation of one or more polypeptide fraction(s) from the 
lysate of these cells with at least anti-KAR and/or anti-KIR antibodies, 

- observation of the presence of said polypeptide in the fraction(s) 
originating from the KAR+ KIR" cell, and the absence of this same polypeptide 
from the fraction or fractions originating from the KAR' KIR"^ cell. Examples of 
anti-KIR and/or anti-KAR antibodies include anti-CD158, anti-p70/NKBl, anti- 
pi 40 antibodies and more particularly the EB6, GL183 or PAX250 monoclonal 
antibodies. A method allowing the expression of such a polypeptide by a cell is 
indicated in Example 3 below. 

A KARAP polypeptide according to the invention can moreover be 
characterized in that it is obtained: 

i. by immunoprecipitation of one or more polypeptide fractions of lysates of 
cells expressing KAR receptors capable of transducing an activatory signal, with 
the help of one or more anti-KIR and/or anti-KAR antibodies such as an anti- 
CD158, anti-p70/NKBl or anti-pl40 antibody and more particularly the EB6, 
GL183 or PAX250 monoclonal antibody, 

ii. it being possible for each polypeptide fraction optionally to be exhausted 
beforehand by removal of the fractions immunoprecipitated with the help of anti- 
CD3^ and/or anti-FceRIy antibodies, and/or to be reprecipitated with the help of 
one or more anti-KIR and/or anti-KAR antibodies such as an anti-CD158, anti- 
p70/NKBl, anti-pl40 antibody and more particularly the EB6, GL183 or PAX250 
monoclonal antibody, 

iii. by resolution of the polypeptides of said polypeptide fraction(s) 
according to their molecular weight, and recovery of the polypeptides 
corresponding to a molecular weight of about 12 ± 2 kDa, or 

by resolution of the polypeptides of said polypeptide fraction{s) according 
to their molecular weight having subjected said polypeptide fraction(s) to a kinase 
test, and recovery of the phosphorylated polypeptides corresponding to a 
molecular weight of about 12, 14 and/or 16 ± 2 kDa. The kinase test can be carried 
out as described below in the examples (cf. material and methods of Example 1 
below). 

Said cells expressing KAR receptors capable of transducing an activatory 
signal can be in particular NK cells and/or T cells and/or myeloid cells and/or B 
cells and/or mastocytes. Means for determining whether a KAR is capable or not 
of transducing a signal to the cell have been indicated above. 

A KARAP polypeptide according to the present invention is, in addition, 
characterized in that its amino acid sequence: 



- has at least one phosphorylatable tyrosine amino acid, 

- has a molecular weight comprised between about 10 + 2 and 16 + 2 kDa 
(in particular, real molecular weight of 10 + 2 kDa, apparent molecular weight on 
polyacrylamide gel under denaturing conditions of 12 + 2 to 16 + 2kDa according 
to the degree of phosphorylation). 

In addition it is characterized in that its amino acid sequence comprises at 
least one IT AM YxxL/Ix6.8YxxL/I unit in the intracytoplasmic region. 

According to one aspect of the invention, the amino acid sequence of a 
KARAP polypeptide comprises an extracytoplasmic region, a transmembrane 
region, and/or a entracytoplasmic region. In a characteristic manner, this 
intracytoplasmic region is in the majority relative to the other regions of the 
sequence of this polypeptide. Means for identifying the extracytoplasmic, 
transmembrane, intracytoplasmic regions are known to a person skilled in the art 
(for example, hydropathicity algorithms, formation of inverse vesicles). 

According to another aspect of the invention, the amino acid sequence of a 
KARAP polypeptide contains at least one extracytoplasmic cysteine amino acid. 

According to yet another aspect of the invention, the amino acid sequence 
of a KARAP polypeptide contains at least one transmembrane charged amino acid 
(R, K, D, E). 

The polypeptides according to the invention can be phosphorylated at the 
level of at least one tyrosine residue, or be non phosphorylated. 

In one embodiment of the invention, said polypeptides are presented in the 
form of dimers linked by a disulphide bridge; they associate in a selective and non 
covalent manner with KARs which function, either as autonomous receptors for 
class I MHC molecules, or as co-receptors of TCR or of an RFc such as CD16. 

According to an advantageous aspect of the invention, a KARAP 
polypeptide is capable of binding to a molecule having an SH2 domain such as 
ZAP-70, p72^>'^ p56"^^ p59^^", p60'-^", Grb-2, pp36-38 (lat), PLC-al, p85 (PI-3 
kinase). She, or to a molecule having a PTB domain {PhosphoTyrosine Binding) 
such as She. Such a binding can be observed by incubation of polypeptides 
according to the invention with molecules having an SH2 or PTB domain and 
measurement of the plasmon resonance (Olcese et al. 1996, The Journal of 
Immunology 156:4531-4534). 

A particular KARAP polypeptide according to the invention has an amino 
acid sequence essentially constituted by SEQ ID n°2. The present invention also 
relates to polypeptides the sequence of which is essentially constituted by the 
extracytoplasmic part of SEQ ID n°2, namely SEQ ID n°3, or by the 
transmembrane part of SEQ ID n°2, namely SEQ ID n°4, or the intracytoplasmic 
part of SEQ ID n°2, namely SEQ ID n°5. Other particular KARAP polypeptides 
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according to the invention have an amino acid sequence essentially constituted by 
SEQ ID n^ll, n^'lZ, n°13, n°14, n°15, n°17 (consensus sequence of the KARAP 
protein of mouse C57B1/6), or n^28 (protein sequence of the KARAP of mouse 
129 obtained from the genomic sequence). 
5 Such polypeptides can also be obtained, after sequencing, by chemical 

synthesis or using recombinant DNA techniques. 

Said KARAP polypeptides are necessary for transducing signals originating 
from activatory receptors, the KARs, which have neither intracytoplasmic ITIM 
nor IT AM but which have a transmembrane amino acid residue. 

10 According to an advantageous provision, the polypeptides according to the 

invention are modified by glycosylation, phosphorylation, sulphonation, 
biotinylation, acylation, esterification, or by addition, substitution or suppression 
of entities having a molecular shape similar to that of phosphate groups, such as 
phosphonate, by the addition of tracer reagents such as luciferase, GFP (Green 

15 Fluorescence Protein) or analogues thereof, by the addition of purification targets 
such as an affinity ligand, or by the addition of entities modifying its solubility. 
Modifications of particular benefit include those which modify said polypeptide 
so as to block or inhibit its capacity to transduce the signal received (negative 
transdominant strategy), A polypeptide according to the invention, in a form 

20 modified in this way, is used in particular in any composition or method intended 
to modulate in a negative manner (inhibit) a given immune response, in particular 
an undesired or abnormal immune response (for example, autoimmune diseases, 
allergies, graft rejection). Thus appropriate modifications include those which 
render the phosphorylation on tyrosine of said polypeptide non hydrolysable under 

25 biological conditions (for example, by the addition of phosphonate groups). They 
also include those which render non functional an amino acid residue which is 
critical to the functioning of a polypeptide according to the invention: for 
example, by substitution or mutation of a tyrosine residue (Y), in particular a 
tyrosine residue contained in an IT AM unit, into a phenylalanine residue (F), 

30 which hinders the binding of said polypeptide thus modified to a protein having an 
SH2 or PTB domain. 

According to another advantageous provision, the polypeptides of the 
invention, their fragments, homologues, or modified forms are capable of crossing 
a cell membrane, i.e. double lipidic layer, 

35 The present invention also relates to antibodies, in particular monoclonal 

antibodies, and the fragments of such antibodies, in particular the Fc, Fv, Fab, 
F(ab)'2. CDR fragments, as obtained by immunogenesis from a KARAP 
polypeptide according to the invention, or as obtained from a fragment, 
homologue or modified form of such a polypeptide. 
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In particular a subject of the invention is fragments of such antibodies, in 
particular an Fc, Fv, Fab, F(ab)'2. CDR fragment, as obtained by immunogenesis 
from a polypeptide the sequence of which is essentially constituted by the 
extracytoplasmic, intracytoplasmic, or transmembrane part of such a KARAP 
polypeptide according to the invention. In particular it relates to antibodies 
capable of recognising, according to an antigen-antibody type reaction, SEQ ID 
n^2, SEQ ID n^3, SEQ ID n^4, SEQ ID n^5, SEQ ID n°ll, SEQ ID n°12, SEQ ID 
n^l3, SEQ ID n°14, SEQ ID n°15, SEQ ID n^? and/or SEQ ID n^28, as well as 
their fragments. 

Such antibodies are obtained by the immunization of animals, such as 
rabbits and mice, against polypeptides, fragments, homologues or forms modified 
according to the invention as essentially obtained by elution of electrophoretic 
bands, by chemical synthesis or by a soluble fusion protein technique (GST), said 
polypeptides, fragments, homologues or modified forms being optionally coupled 
to immunogens such as ovalbumin. 

Monoclonal antibodies are then produced by hybridomal fusion of lienal 
immune cells, screening and purification of the culture supematants (Kohler and 
Milstein, 1975, Nature 256, 495-497; Antibodies, a laboratory manual, 1988, 
Harlow and David Lane, Ed. Cold Spring Harbor laboratory). 

From these antibodies, diantibodies can be generated according to standard 
procedures. Said fragments can, if necessary, be inserted in or grafted to 
humanizing structures. 

The present invention also relates to the nucleic acids containing a sequence 
corresponding to the open reading frame, according to the universal genetic code, 
and taking into account the degeneration of said code, the amino acid sequence of 
a polypeptide, fragment, or homologue according to the invention, as well as the 
variants which have a homology greater than or equal to 60% with such nucleic 
acids, and which are capable of coding for a molecule transducing an activatory 
signal originating from a KAR as defined above. In particular it relates to any 
nucleic acid the DNA sequence of which is essentially constituted by SEQ ID n^l 
(cDNA of the mature KARAP protein of sequence SEQ ID n°2), n°6, n°7, n°8, 
n°9, n^lO, n^l6 (consensus cDNA sequence of KARAP of mouse C57B1/6), n^27 
(cDNA sequence of KARAP of mouse 129 obtained from the genomic sequence), 
n'^lS (genomic sequence of KARAP of mouse 129), or n°31 (cDNA sequence of 
human KARAP), or by any part corresponding to the extra-, intra-cytoplasmic 
and/or transmembrane regions of these sequences, or by any part corresponding 
to an exon or an intron of these sequences. 

The present invention also relates to a process for obtaining a polypeptide 
according to the invention comprising the following stages: 



i. immunoprecipitation of one or more polypeptide fraction(s) of lysates of 
cells expressing functional KAR receptors (for example NK cells and/or T cells 
and/or myeloid cells and/or B cells and/or mastocytes) using one or more anti-KIR 
and/or anti-KAR antibodies, such as an anti-CD158, anti-p70/NKBl, anti-pl40 
antibody, and more particularly the monoclonal EB6, GL183 or PAX250 
antibodies, 

ii. it being possible for each polypeptide fraction optionally to be exhausted 
beforehand by removal of the fractions immunoprecipitated with the help of anti- 
CD3 and/or anti-FceRIy antibodies, and/or to be reprecipitated with the help of 
one or more anti-KIR and/or anti-KAR antibodies such as an anti-CD158, anti- 
p70/NKBl, anti-pl40 antibody and more particularly the EB6, GL183 or PAX250 
monoclonal antibody, 

iii. separation of the polypeptides from said polypeptide fraction(s) 
according to their molecular weight and recovery of the polypeptides 
corresponding to a molecular weight of approximately 12 ± 2 kDa, or 

separation of the polypeptides of said polypeptide fraction (s) according 
to their molecular weight having subjected said polypeptide fraction(s) to a kinase 
test, and recovery of the phosphorylated polypeptides corresponding to a 
molecular weight of approximately 12, 14 and/or 16 ± 2 kDa. 

A subject of the present Application is also a method for obtaining the 
sequence of particular KARAP polypeptides according to the invention. This 
method, a version of which is described in Example 2 below (bio-informatics 
strategies), includes in particular the screening of those of the polypeptide 
sequences which correspond to the following criteria: 

- the sequence has at least one phosphorylable tyrosine amino acid, 

- the sequence has a molecular weight between approximately 5 and 25 

kDa, 

- the sequence comprises an extracytoplasmic region, a transmembrane 
region, and an intracytoplasmic region, 

- the sequence has at least one cysteine amino acid in its extracytoplasmic 
region, 

- the sequence includes at least one charged amino acid (R, K, D, E) in its 
transmembrane region, and 

- the sequence includes at least one ITAM YxxL/Ix^ gYxxL/I unit in its 
intracytoplasmic region, 

- the polypeptide corresponding to the selected sequence must be capable of 
associating with a KAR, and not associating with the corresponding inhibitory 
counterpart receptor (KIR), as defined above. 



10 



A subject of the present Application is also a method for determining or 
checking whether a candidate polypeptide corresponds to a KARAP polypeptide 
according to the invention. An embodiment of such a method is given in Example 
2 below. Such a method consists of producing an antibody against a characteristic 
part of this candidate polypeptide (for example an intracytoplasmic region 
comprising at least one ITAM unit or an extracytoplasmic region), and to check 
that a KAR receptor exists which, when it is expressed functionally on a cell, is 
combined with a recognized element, according to a reaction of antigen-antibody 
type, by said antibody. 

This method, according to the invention, of identifying KARAP 
polypeptides thus consists in particular of: 

- producing a mono- or polyclonal antibody directed against this candidate 
polypeptide, and in particular against an extracytoplasmic region of this candidate 
polypeptide and/or a region which comprises at least one ITAM unit (for example, 
in the case of the mouse KARAP protein SEQ ID no. 2 identified above, an 
antibody directed against a region of the extracytoplasmic part (SEQ ID no. 3) or 
of the intracytoplasmic part (SEQ ID no. 5) of SEQ ID no. 2), 

- brining this antibody into contact with a lysate of cells, possessing, in a 
functional form, the activatory or non-inhibitory receptor for which the candidate 
polypeptide is supposed to continue the KARAP, under mild conditions allowing 
binding reactions of antigen-antibody type, 

- identifying the candidate polypeptide as being a KARAP polypeptide 
according to the invention when, in any reaction products formed, there are a 
product having an apparent molecular weight close to that of said activatory or 
non-inhibitory receptor (approximately 50 kDa for the KAR p50) and a product 
having an apparent molecular weight close to that of the candidate polypeptide (in 
particular between approximately 10 and 16 kDa). 

This identification method according to the invention can in particular be 
carried out: 

- by bringing said antibody into contact as described above, 

- precipitating any reaction products formed under mild detergent 
conditions maintaining the molecular complexes (for example 1% digitonin, see 
Example 1 above), 

- measuring the molecular weight of the precipitated products, for example 
by electrophoretic migration in the presence of the markers of molecular weight 
on a polyacrylamide gel under denaturing conditions, and 

- identifying the candidate polypeptide as being a KARAP polypeptide 
according to the invention as described above. 
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The present invention also relates to a pharmaceutical composition 
comprising, in conjunction with a pharmaceutically acceptable vehicle, an 
effective quantity of at least one polypeptide, KARAP, fragment, homologue or 
form modified according to the invention, at least one antibody or fragment of 
5 antibody according to the invention, or at least one nucleic acid or nucleic acid 
variant according to the invention. 

The pharmaceutical composition according to the invention can be 
formulated in solid or liquid form or in the form of a suspension, for oral, 
parenteral, topical, intravaginal, intrarectal administration or for oral and/or nasal 
10 inhalation. 

Said pharmaceutical composition according to the invention is intended to 
modulate the activity of a KAR. In order to stimulate the activity of a KAR, said 
pharmaceutical composition will comprise agents facilitating the transduction of 
the signal originating from said KAR, such as, for example, polypeptides, 

15 fragments, homologues, or nucleic acids, variants according to the invention 
capable of crossing a double lipidic layer. In order to inhibit the activity of a 
KAR, said pharmaceutical composition will comprise agents blocking the 
transduction of the signals originating from said KAR such as, for example, 
fragments of antibodies according to the invention capable of crossing a double 

20 lipidic layer in order to block the cellular KARAPs, or modified polypeptides, 
according to the invention, phosphorylated or not, for example by phosphorylation 
not hydrolysable under biological conditions, in order to block proteins with an 
SH2 (ZAP-70, p72^^^) or PTB domain or any molecule which adapts or carries out 
the activation of said KAR. Such modifications include in particular the addition 

25 of phosphonate groups, and/or the mutation of at least one Tyrosine residue (Y) 
into a phenylalanine residue (F), 

The present Application therefore relates to a composition for the 
prevention, the reduction, and/or the treatment of an abnormal or undesired 
functions of a cell involved in an immune reaction. Such a composition 

30 advantageously includes polypeptides, or, if appropriate, modified polypeptides 
according to the invention. 

In order to determine at the level of a cell whether a signal originating from 
a KAR is or is not transduced, and to determine whether such a signal is 
stimulated or inhibited, numerous means are at the disposal of a person skilled in 

35 the art. Examples of such means have been indicated above. 

The use of said polypeptides, antibodies and nucleic acids as diagnostic 
agents, also falls within the scope of the present invention (diagnostic methods, 
and diagnostic kits permitting their implementation). 
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The present invention also relates to a method of in vitro diagnosis of 
abnormal or undesired functioning of a cell, comprising the following stages: 

- bringing at least one cell, or cell extract, into contact with an antibody 
according to the invention, or a fragment of such antibody, or with a nucleic acid 
according to the invention or a variant of such nucleic acid, and 

- revealing any reaction product formed. 

The stage of bringing into contact is carried out under conditions in 
particular of duration, temperature, buffer, where appropriate gel crosslinking, 
allowing the establishment of a reaction of antigen-antibody type for example by 
ELISA {Enzyme Linked Immunoabsorbent Assay), or where appropriate, of a 
reaction of nucleic acids hybridization and PGR type (polymerase chain reaction). 

For the revelation of any reaction product formed, tracers can be used such 
as fluorescent, enzymatic, radioactive or luminescent tracers. 

Said in vitro diagnostic method according to the invention allows the 
diagnosis of abnormal or undesired cellular functioning which can manifest 
themselves as an immunoproliferative disease, an immunodeficiency disease such 
as an HIV disease, a cancer such as lymphopro lifer ative disease of the granular 
lymphocytes, an auto-immune disease such as rheumatoid arthritis, an infectious 
disease such as malaria, an allergic response, a transplant rejection. 

The present invention also relates to a method for identifying molecules 
which adapt or carry out the activation of a KAR, and to a method for identifying 
molecules capable of modulating a cell activity resulting from the activation of a 
KAR. 

Said method for identifying molecules which adapt or carry out the 
activation of a KAR according to the invention comprises the following stages: 

i. bringing the candidate molecules into contact with the polypeptides 
according to the invention (or with fragments or homologues of such 
polypeptides), and 

ii. selecting those candidate molecules for which a binding with said 
polypeptides (or with said fragments of polypeptides) is observed. 

The candidate molecules likely to be molecules which adapt or carry out the 
activation of a KAR can be for example chosen from the molecules with an SH2 
or PTB domain. These can be in soluble recombinant form. 

The stage of bringing into contact can be, for example, carried out by 
coupling the candidate molecules, obtained in soluble recombinant form, likely to 
be molecules which adapt or carry out the activation of a KAR, to balls allowing 
the measurement of radioactivity such as balls of scintillating liquid, and by 
passing polypeptides according to the invention (or fragments or homologues of 
such polypeptides) in tritiated form over said balls. Those candidate molecules for 
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which a binding to said polypeptides, fragments, or homologues is observed by 
measuring the radioactivity (cpm) are then selected. 

The stage of bringing into contact can also be carried out by immobilization 
of polypeptides according to the invention (or fragments or homologues of such 
polypeptides) on microsupports allowing the measurement of the plasmon 
resonance such as BIAcore microsupports (Pharmacia) {cf. for example Olcese et 
al, 1996, The Journal of Immunology 156:4531-4534; Vely et at. Immunology 
Letters 1996, vol. 54, pl45-150), or by immobilization of phosphorylated and 
biotinylated polypeptides according to the invention on streptavidine balls (Vely 
et al Eur. J. Immunol. 1997, 27: 1994-2000; Le Drean et al. Eur. J. Immunol. 
1998, 28: 264-276), and by passing, over said microsupports, candidate molecules 
likely to be molecules which adapt or carry out the activation of a KAR. Those 
candidate molecules for which a binding to said polypeptides, fragments, or 
homologues is observed by measuring the plasmon resonance (Resonance Unit) 
are then selected. 

This method of identifying the molecules which adapt or carry out the 
activation of a KAR, whatever its implementation method, can also be used as a 
reference for the implementation of the method for identifying molecules capable 
of modulating a cell activity resulting from the activation of a KAR according to 
the invention. 

This method of identifying molecules capable of modulating a cell activity 
resulting from the activation of a KAR, according to the invention, comprises the 
following stages: 

i. bringing the candidate molecules into contact with molecules which 
adapt or carry out the activation of a KAR as obtained by the method according to 
the invention described above and with polypeptides according to the invention 
(or with fragments or homologues of such polypeptides), and 

ii. selection of those candidate molecules which have an effect on the 
binding between said polypeptides (or said fragments or homologues of 
polypeptides) and said molecules which adapt or carry out the activation, as 
observed in the absence of said candidate molecules. 

The candidate molecules likely to modulate a cell activity resulting from a 
KAR can be chosen from banks of natural or synthetic compounds, in particular 
from chemical or combinatory banks. Said candidate molecules can be of protein 
nature (for example, derivatives or fragments of anti-idiotype antibodies such as 
the antibodies according to the invention, derivatives or fragments of catalytic 
antibodies), of carbonated, lipidic or nucleic nature. 

The bringing-into-contact stage of the method for identifying molecules 
capable of modulating a cell activity resulting from the activation of a KAR, 
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according to the invention, can be, for example, carried out by incubation of said 
candidate molecules with polypeptides according to the invention (or with 
fragments or homologues of such polypeptides) and with molecules which adapt 
or carry out the activation of a KAR, as obtained by the method according to the 
invention, under conditions allowing measurement of the degree of binding 
between said polypeptides and said molecules which adapt or carry out the 
activation of a KAR, for example, based on a chemical property of said molecules 
which adapt or carry out the activation in a non-bound state, such as an enzymatic 
property, phosphorylation or self -phosphorylation property. 

The bringing-into-contact stage of the method for identifying molecules 
capable of modulating a cell activity resulting from the activation of a KAR, 
according to the invention, can also be carried out by implementing techniques of 
the scintillating liquid balls type and tritiated polypeptides or polypeptides of 
microsupport type and measurement of the plasmon resonance, as described 
above, by measuring the radioactivity or, respectively, the plasmon resonance, 
resulting from the binding between said polypeptides and said molecules which 
adapt or carry out the activation, in the absence and in the presence of candidate 
molecules. Those candidate molecules which either increase or decrease in a 
statistically significant manner the control degree of binding measured between 
said polypeptides and said molecules which adapt or carry out the activation in the 
absence of said candidate molecules are then selected. 

The molecules capable of modulating the activation of a KAR, as identified 
by the method according to the invention, can be modified chemically in order to 
render them non-hydrolysable under biological conditions, and/or so that they can 
cross a double lipidic cell layer. 

The molecules capable of modulating the activation of a KAR, according to 
the invention, advantageously act by modifying the interaction between said 
KARAPs and their cellular effectors or adaptors. 

Said molecules capable of modulating a cell activity resulting from the 
activation of a KAR, according to the present invention, can then be applied to a 
cell cultivated in vitro, such as a lymphocyte cell, of which the KAR activity has 
been stimulated, for example, by bringing it into contact with a ligand. This 
application is achieved by penetration inside said cell, for example, by 
electroporation or by chemical modification allowing a double lipidic layer to be 
crossed. 

The present invention is illustrated by the following examples which should 
be in no event be considered as limitative. 

Reference is made to the 23 following figures: 
- Figure 1 shows 
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in A, an analysis by flow cytometer (FACScan, registered trade mark of 
Becton-Dickinson) in indirect immunofluorescence of cells cultivated on IL-2 
(interleukin 2) and from patients suffering from LDGL (lymphoproliferative 
disease of the granular lymphocytes) designated R.P., D.F. and MAL., and 

in B, the results of a re-directed cytotoxicity test with different monoclonal 
antibodies, carried out on NK cells cultivated on IL-2 from different donors; 

- Figure 2 shows: 

in A, an SDS-PAGE analysis (resolution of proteins by electrophoresis on 
gel and sodium dodecyl sulphate) carried out from NK cells of donor R.P. (p50.1^) 
radiomarked with ^^^I and immunoprecipitated using the monoclonal anti-CD158 
EB6 antibody, before and after exhaustion of FceRIy and of CD3^ using anti- 
CD3^ / anti-FceRIy antibodies, 

in B, an SDS-PAGE analysis with an anti-CD3^ antibodies probe of full 
lysates of D.F. cells or of immunoprecipitates of such lysates; 

- Figure 3 shows: 

in A, SDS-PAGE analysis of the phosphorylated proteins originating from 
in vitro kinase tests to which immunoprecipitates of lysates of NK MAL. cells 
have been subjected, 

in B, the same type of SDS-PAGE analysis as in Figure 3A but carried out 
from RBL-2H3 p50.2^ cells, 

in C, an analysis by thin-layer electrophoresis (TLE) of the phosphorylated 
amino acids of the KARAPs and CD3^ bands excised after in vitro kinase tests 
carried out on anti-CD158 and anti-CD16 immunoprecipitates, respectively, of 
NK R.P, cells, 

- Figure 4 shows a 2-dimensional SDS-PAGE analysis under non- 
denaturing/denaturing conditions of anti-CD158 immunoprecipitates of lysates of 
cells NK R.P. having undergone a kinase test, and 

- Figure 5 shows the activatory or non-inhibitory receptors of the 
immunoglobulins superfamily (IgSF) or of lectin type, and their inhibitory 
counterparts, 

- Figure 6 shows the schematic structure of KIR (p58) and KAR (p50) 
receptors, 

- Figure 7 shows the cDNA sequence of a mouse KARAP polypeptide 
according to the invention (SEQ ID no. 1), 

- Figure 8 shows the nucleotide sequence (comprised between the excluded 
leader sequence and the stop codon) and the amino acids sequence of a KARAP 
polypeptide according to the invention (mature protein, SEQ ID no. 2), and 

- Figure 9 shows the alignment of the ITAMs and of the ITAM of a KARAP 
polypeptide according to the invention, 
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- Figures lOA, 11 A, 12A, 13A and 14A respectively illustrate the cDNA 
sequences of the EST's AA242315, AA734769, W88159, AA098506 and W41142 
(SEQ ID no. 6 to SEQ ID no. 10), 

- Figures lOB, IIB, 12B, 13B and 14B respectively illustrate the protein 
sequences of the EST's AA242315, AA734769, W88159, AA098506 and W41142 
(SEQ ID no. 11 to SEQ ID no, 15), 

- Figure 15 shows the alignment of the cDNA sequences of the EST's 
AA242315, AA734769, W88159, AA098506 and W41142, and the resulting 
consensus sequence (SEQ ID no. 16; KARAP consensus cDNA of mouse 
C57B1/6), 

- Figure 16 represents the alignment of the protein sequences of the EST's 
AA242315, AA734769, W88159, AA098506 and W41142, and the resulting 
consensus sequence (SEQ ID no. 17; KARAP consensus protein of mouse 
C57BI/6), 

- Figure 17 shows the sequence of the KARAP gene of a mouse of line 129 
(SEQ ID no. 18; 2838 pb), 

- Figure 18 shows the genomic organization of the KARAP of a mouse of 
line 129, 

- Figure 19 shows the cDNA sequence of the KARAP of a mouse of line 
129 (SEQ ID no. 27) and the corresponding protein sequence (SEQ ID no, 28), 

- Figure 20 represents from top to bottom the genomic organization of the 
KARAP gene of a mouse of line 129, the corresponding protein sequence, and the 
nature of the differents regions of this protein, 

- Figure 21 shows the cDNA of the human KARAP (SEQ ID no. 31), 

- Figure 22 shows the percentage of serotonin salted out in the supematant 
by the doubly transfected p50/human KARAP RBL-2H3 cells, and stimulated by 
the antibody indicated on the abscissa (on the left: no antibodies; in the centre: 
mouse IgE: mIgE 1/500; on the right: GL183 5|ig/ml), 

- Figure 23 illustrates the homology between the organization of the human 
KARAP gene and that of the murine KARAP gene. 

EXAMPLE 1: 

1, Materials and methods 

Monoclonal antibodies (mAbs) and reagents 



The following monoclonal antibodies were used: 
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- anti-CD3, anti-CD16 and anti-CD56 antibodies of isotype IgGl, such as 
JT3A (Coulter Immunotech reference 0178), KDl (Coulter Immunotech reference 
0813) and TA181.H12 (Coulter Immunotech reference 1844), respectively, 

- anti-CD3^ antibodies such as TIA-2 (Coulter Immunotech 66045P2), 

- anti-CD158 antibodies, namely anti-p58.1 antibodies such as EB6 (Coulter 
Immunotech reference 1847), anti-p58.2 antibodies such as GL183 (Coulter 
Immunotech reference 1846) and anti-p50.3 antibodies such as PAX250 described 
in Bottino etaL {Eur. J. Immunol, 1996, 26, 1816), 

- an anti-FceRIy rabbit antiserum such as antiserum 666 described in Jouvin 
M.H. etal, 1994, J. Biol. Chem., 269, 5918-5925, 

- an anti-FceRIa rabbit antiserum such as antiserum BC4 described in 
Bociano L.K. etaL, 1986, J. BioL Biochem., 261, 11823-11831, 

- an anti-mouse goat antiserum conjugated with horseradish peroxidase 
(Sigma A-2304) and an anti-rabbit goat antiserum conjugated with horseradish 
peroxidase (Sigma A-0545), 

- an anti-mouse goat immunoglobulin conjugated with fluorescein 
isothiocyanate (Coulter Immunotech 0819 F(ab02) and 

- GL183-phycoerythrin (GL183-PE) monoclonal antibodies (Coulter 
Immunotech 2278), EB6-phycoerythrin (EB6-PE) monoclonal antibodies (Coulter 
Immunotech 2277) and an anti-mouse-phycoerythrin (anti-mouse-PE) goat 
immunoglobulin (Coulter Immunotech 0855 F(ab')2)* 

The lysis buffer contained Tris-HCl 25 mM pH 7.5; NaCl 150 mM; 
digitonin 1%; sodium orthovanadate 100 ^iM; NaF 10 mM; aprotinin 2 [ag/ml; 
leupeptin 2 ^ig/ml; all these products were purchased from Sigma (St Louis, MO, 
USA). 

The kinase buffer contained Hepes 20 mM pH 7.2; NaCl 100 mM; MnCls 5 
mM; MgCl2 5 mM; ATP 10 ^iCi = 370 kBq (Amersham, Buckinghamshire, 
UK). 

The thin layer electrophoresis (TLE) buffer contained 10% glacial acetic 
acid and 1% pyridine in water; pH 3.5. 

Cells 

Human NK cells from LDGL patients, or LDGL cells 

The human NK cells were obtained from patients suffering from 
lymphoproliferative disease of granular lymphocytes (LDGL) of the CD56^, 
CD16^, CD3^ NK cell line. Peripheral blood lymphocytes (PBL) were isolated 
from blood samples of patients suffering from LDGL by FicoU/Hypaque gradient 
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centrifugation. These LDGL cells were then cultivated at 37°C at a concentration 
of 10^ cells per ml on RPMI-1640 medium containing 10 ^ig/ml of penicillin- 
streptomycin and 10% of foetal calf serum, in the presence of allogenic irradiated 
nurse cells and 100 U/ml of rIL-2. 

Preparation of RTIIB.p50.2^ transfected cells 

Transfectants of RBL-2H3 cells (American Type Culture Collection) 
expressing p50.2 KARs (RTIIB.p50.2+ cells) were prepared as described in Blery 
et al, 1997, J. Biol. Chem., 272, 8989-8996. Figure 6 schematically shows the 
structure of p58 KIRs (immunoglobulin-type inhibitory human receptors) and p50 
KARs (non-inhibitory counterpart of p58 KIRs). 

In brief, the RTIIB cells used are the cells conventionally described as being 
RBL-2H3 cells transfected so as to express the murine FcYRIIb2 receptor and the 
CD25/CD3 chimeric molecule comprising the complete ectomembrane and 
transmembrane domains of human CD25 bound to the complete intracytoplasmic 
domain of murine CD3. 

These RTIIB cells were also transfected, by electroporation, with 183.Act2 
cDNA (coding for p50.283) carried on expression vector RSV-5gpt. 

Stable RTIIB.p50.2* transfected cells were established by culture in the 
presence of xanthine (250 \x.gl\), hypoxanthine (13.6 \igf\) and mycophenolic acid 
(2 ^ig/l). 

Cytolytic test 

The cytolytic activity of LDGL cells cultivated on IL-2 was measured 
relative to the P815 murine cell line (American Type Culture Collection) in the 
absence or presence of anti-CD16, anti-CD158 and anti-CD56 mAbs. 

In brief, 5 x 10^ target cells labelled with ^^Cr were added to serial dilutions 
of effector cells in the presence of 50 of hybridoma supernatant monoclonal 
antibody at the start of the standard ^^Cr release test lasting 4 hours (Vivier E. et 
al, 1991,7. Immunol, 146, 206). 

Radioiodination 

The cells (10 - 50 x 10^) were fixed with 0.5% formaldehyde in PBS 
(sodium phosphate buffer) and then permeabilized for 5 minutes with digitonin at 
a concentration of 30 jxg/ml in PBS, prior to iodination catalyzed by 
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lactoperoxidase (^^^I, NEN-Dupont, Wilmington, DE, USA), as described by 
Anderson P. «/., 19^9 , J. Immunol, 143, 1899, 

The cells were lyzed for 30 minutes at 4°C in a digitonin lysis buffer. The 
prepurified postnuclear supematants were then immunoprecipitated with specific 
antibodies covering S4B-Sepharose beads (Pharmacia, Piscataway, NJ, USA) 
(Vivier E. et al, 1991, J. Immunol, 146, 206). The immunoprecipitates were 
analyzed by SDS-PAGE (protein resolution by electrophoresis on gel and sodium 
dodecylsulfate) and autoradiography. 

In vitro kinase test 

The cells (10 x 10^ per sample) were lyzed in 1 ml of lysis buffer (cf. 
reagents). The prepurified postnuclear supernatants were immunoprecipitated for 
2 to 3 hours using monoclonal antibodies covalently bonded to a Sepharose 4B 
activated by CnBr (Pharmacia). The immune complexes were washed three times 
in lysis buffer; 40 ^il of kinase buffer (cf. reagents) were then added to the 
immunoprecipitates over 10 minutes at 37°C. The kinase reaction was stopped by 
the addition of SDS-sample reducing buffer. The samples were brought to the boil 
prior to analysis by SDS-PAGE and autoradiography. In some experiments, the 
samples were analyzed by two-dimensional non-denaturing/denaturing diagonal 
SDS-PAGE. 

Analysis of the phosphorylation of the KARAPs 

After the in vitro kinase test and the separation by SDS-PAGE, the 
phosphorylated proteins were cut out of the dried gels and eluted using a 
Centrilutor (Amicon) or a 0.1% solution of SDS (sodium dodecylsulfate) in PBS 
(sodium phosphate buffer). The eluted proteins were precipitated in 20% 
trichloroacetic acid at 4°C for 2 hours, prior to incubation in 200 [0.1 of 5.7 M HCl 
at 110°C for 90 minutes. The individual amino acids were then dried and 
resuspended in 5 of TLE buffer (cf. reagents) containing 5 \ig each of 
unlabelled phosphotyrosine, phosphothreonine and phosphoserine (Sigma) as 
standard references. The samples were deposited on plates of cellulose (100 ^m 
DC cellulose) and caused to migrate at 1500 V for 45 minutes at 4°C on a 
Multiphor II (Pharmacia). Standard references were developed with 1% ninhydrin 
in acetone and the ^^P-labelled amino acids were identified by autoradiography. 
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Analysis by immunotransfer 

The immunoprecipitates were resolved by SDS-PAGE, transferred to 
nitrocellulose filters and compared with anti-CD3^ or anti-Fc8Rl7 antibody probes 
diluted in PBS solution containing 5% of skimmed dried milk. The 
immunotransfers were revealed using an anti-mouse or anti-rabbit goat antiserum 
conjugated with horseradish peroxidase (Sigma references A-2304 and A-0545 
respectively) and the ECL detection system marketed by Amersham (RPN 2209). 

2. Results 
Surface phenotype 

The surface phenotype of the NK cells taken from LDGL patients and 
cultivated on IL-2 (interleukin-2) was analyzed by FACScan (screening of 
fluorescence-activated cells) using the indirect immunofluorescence method. 

The results of the study relating to three of these patients, hereafter called 
R.P., D.F. and MAL., are reported below. 

Said results are illustrated in Figure lA, which shows an indirect 
immunofluorescence FACScan analysis of R.P., D.F. or MAL. LDGL 
(lymphoproliferative disease of granular lymphocytes) cells cultivated on IL-2. 
An anti-mouse goat immunoglobulin conjugated with fluorescein isothiocyanate 
was used as the reagent in the second step. For each type of LDGL cells (R.P. 
LDGL cells for the analyses shown in the top horizontal band, D.F. LDGL cells 
for those of the middle horizontal band, MAL. LDGL cells for those of the bottom 
horizontal band) and for each treatment undergone (control treatment C for the 
graphs shown on the left or treatment with the indicated monoclonal antibody, i.e., 
from left to right, anti-CD3, anti-CD16, anti-CD158 EB6, anti-CD158 GL183, 
anti-CD 158 PAX250), the fluorescence intensities are plotted on the abscissa and 
the relative number of cells is plotted on the ordinate. 

It can be observed that: 

- the R.P., D.F. and MAL. NK cells are all CD3* and CD16*; 

- the R.P. NK cells are p50.1^, p50.2^, p50.3+: they are recognized by the 
anti-CD158 monoclonal antibody EB6 and are not recognized by the anti-CD158 
monoclonal antibodies GL183 and PAX250; 

- the D.F. NK cells are p50.1^, p50.2^ p50.3^: they are recognized by the 
anti-CD 158 monoclonal antibody GL183 and are not recognized by the anti- 
CD158 monoclonal antibodies EB6 and PAX250; and 
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- the MAL. NK cells are p50.1^, p50.2^, p50.3^: they are recognized by the 
anti-CD158 monoclonal antibody PAX250 and are not recognized by the anti- 
CD158 monoclonal antibodies EB6 and GL183. 

The three patients suffering from LDGL therefore showed a 
lymphoproliferation of NK cells which was recognized by anti-CD158 antibodies: 
anti-p58.1 KIR (EB6), anti-p58.2 KIR (GL183) and anti-p50.3 KAR (PAX250) 
respectively. Three groups of NK cells could thus be defined: R.P. LDGL cells, 
D.F. LDGL cells and MAL. LDGL cells. 

Cytolytic test 

Redirected cytotoxicity tests using P815 as FcyR^ target cells were carried 
out on the R.P. p50.1+, D.F. p50.2^ and MAL. p50.3^ NK cells. 

The results are illustrated in Figure IB, which shows a redirected 
cytotoxicity test with different monoclonal antibodies: NK cells taken from the 
indicated donors (R.P. pSO.T on the left, D.F. p50.2+ in the centre or MAL. p50.3* 
on the right) and cultivated on IL-2 were used as effector cells. The test was 
carried out in the presence of: no antibody (white circles), anti-CD16 monoclonal 
antibody (black triangles), anti-CD56 monoclonal antibody (white triangles), anti- 
CD158 monoclonal antibody (EB6 for R.P., GL183 for D.F. and PAX250 for 
MAL.) (black circles). The ratios of effector cells to target cells (E:T ratio: 8:1; 
4:1; 2:1; 1:1; 0.5:1; 0.25:1) are plotted on the abscissa and the percentage of 
specific lysis (scale from 0 to 120%) is plotted on the ordinate. 

The redirected cytotoxicity tests indicate that, by contrast with what is 
observed when stimulating KIRs, the addition of anti-CD 158 antibodies to the NK 
cells considerably increases the cytolysis of the P815 cells (Figure IB). 

As controls, the anti-CD16 monoclonal antibodies increase the spontaneous 
cytolysis of the P815 cells in a manner similar to the anti-CD158 monoclonal 
antibodies, whereas an anti-CD56 monoclonal antibody matched to the isotype has 
no effect (Figure IB). 

These NK cells therefore express KARs, the activatory isoform of KIRs, on 
their surface. These results were further confirmed by PCR (polymerase chain 
reaction) analyses with KIR/KAR cDNA reverse transcriptase. 

Analysis of the expressed KARs by radioiodination and immunotransfers: 
identification of the KARAPs 



The KARs expressed on the NK cells taken from LDGL patients were 
analyzed by internal radioiodination followed by immunoprecipitation. 
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The results are illustrated in Figure 2A, which shows an SDS-PAGE 
analysis on a 13% gel under denaturing conditions, carried out on NK cells (10 x 
10^ cells/lane) from the donor R.P. (pSO.!"^) which have been radiolabelled with 
^^^I, immunoprecipitated with the anti-CD 158 monoclonal antibody EB6 (lane 1), 
5 then purified with anti-CD3^/anti-Fc8Rl7 monoclonal antibodies (lanes 2 to 7) and 
finally re-immunoprecipitated with the anti-CD158 monoclonal antibody EB6 
(lane 8). 

The same profiles were obtained with the donors D.F. (p50.2^) and MAL, 
(p50.3^) (data not shown). 
10 It can be seen that the immunoprecipitates of anti-CD158 antibodies 

prepared from lyzates of NK cells contain, in addition to the KARs observed at 
-50 kDa, a band of lower molecular weight migrating to about 12 ± 1 kDa. 

It was shown that KIRs associate with the polypeptides CD3^ and FceRIy in 
" human NK cells. Pre-exhaustion experiments using anti-CD3^ and anti-Fc8Rl7 
1 5 15 antibodies eliminated the possibility that the band at about 12 kDa associated with 
^~ the KARs might be CD3^ or FceRIy (Figure 2A). 

i?^ The group of proteins corresponding to this band at about 12 ± 1 kDa was 

.3 given the name KARAPs {KAR-associated proteins). 

[[i These results were confirmed by immunotransfer experiments, which 

20 revealed the absence of any reactive band in the presence of anti-CD3^ antibodies 
3 in the immunoprecipitates of anti-CD158 mAbs prepared from NK lyzates. 
Q These results, obtained in the presence of anti-CD3^ antibodies, are 

.3 illustrated in Figure 2B, which shows an analysis of complete lyzates of D.F. cells, 
'•i or immunoprecipitates of such lyzates, by SDS-PAGE resolution on a 15% gel 
^ 25 under denaturing conditions and incubation of the nitrocellulose filters with an 
^ anti-CD3^ monoclonal antibody probe (marker arrow on the right). The complete 
lyzates of D.F. cells (CCL) were deposited at the rate of 5 x 10^ cells/lane in lane 1 
and the immunoprecipitates of such lyzates were deposited at a rate of 15 x 10^ 
cells/lane in lanes 2 to 4. The immunoprecipitations were carried out on lyzates of 
30 D.F. cells using the anti-FceRIa monoclonal antibody BC4 in control lane 2, the 
anti-CD 16 monoclonal antibody in lane 3 and the anti-CD 158 monoclonal 
antibody GL183 in lane 4. 

The same results were obtained for the R.P. and MAL. cells with anti-CD3^ 

mAb. 

35 The results obtained with anti-FceRl7 mAb (data not shown) provided the 

same confirmation. 
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Analysis of the KARAPs by an in vitro kinase test and thin layer 
electrophoresis (TLE) 

In vitro kinase tests carried out on the immunoprecipitates of anti-CD158 
monoclonal antibodies revealed that the KARs associate with a predominant 
phosphoprotein of low molecular weight migrating to about 14 ± 1 kDa in the NK 
cells. 

The results are illustrated in Figure 3A: lyzates prepared from MAL. NK 
cells were immunoprecipitated with the indicated antibody (anti-FceRIa in lane 1 , 
anti-CD16 in lane 2, anti-CD158 in lane 3) prior to in vitro kinase tests. The 
phosphorylated proteins were separated by SDS-PAGE on a 15% gel under 
denaturing conditions. 

These results are consistent with the expected change of molecular weight 
for the phosphorylated form of the KARAP at 12 kDa, observed by internal 
iodination. Furthermore, the immunoprecipitates of anti-CD 158 mAbs prepared 
from KAR^ NK cells comprise two other phospho-KARAPs migrating to 16 ± 1 
kDa and 12 ± 1 kDa respectively (indicated by an asterisk on either side of the 
KARAP arrow at 14 kDa in Figure 3A). 

Association of the KARs with a similar group of phosphorylated KARAPs 
was also observed with a panel of clones of KAR^ NK cells and was absent from 
KIR"^ NK clones. It was seen that the relative intensity of the phospho-KARAPs at 
16, 14 and 12 kDa can vary according to the origin of the NK cells. 

Analysis of the phosphorylated amino acids revealed that the major KARAP 
at 14 kDa is principally phosphorylated on the tyrosine residues. 

The results are illustrated in Figure 3C: the bands of KARAPs (on the left) 
and CD3^ (on the right) were cut out after the in vitro kinase test and subjected to 
an analysis of the phosphorylated amino acids by thin layer electrophoresis. In 
this experiment, the KARAP and CD3^ bands were isolated from 
immunoprecipitates of monoclonal antibodies, respectively anti-CD158 and anti- 
CD 16 monoclonal antibodies, prepared from lyzates of R.P. NK cells. 

Nevertheless, phosphorylation on the serine residues but not on the 
threonine residues can also be detected. As a control, analysis of the 
phosphorylated amino acids confirmed the phosphorylation of CD3^ on the 
tyrosine residue only. 

KARAPs and transduction of the activatory signal (KAR^ transfectants) 

By contrast with the p58.2 KIRs, the expression of p50.2 KAR in the 
transfectants of the RBL-2H3 non-lymphoid cell line does not lead to 
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reconstitution of the activatory function of the p50,2 KARs, In fact, the 
stimulation of transfectants of p50.2^ RBL-2H3 cells induced by anti-CD158 
antibodies does not lead to any detectable mobilization of the intracytoplasmic 
Ca^^ or to any detectable release of serotonin. 

Remarkably, in vitro kinase tests carried out on the immunoprecipitates of 
anti-CD158 monoclonal antibodies prepared from transfectants of p50.2'^ RBL- 
2H3 cells did not include any detectable KARAP. 

The results are illustrated in Figure 3B: lyzates prepared from p50.2^ RBL- 
2H3 cells were immunoprecipitated with the indicated antibody (anti-CD3e in lane 
1, anti-FceRIa in lane 2, anti-CD158 in lane 3) prior to in vitro kinase tests. The 
phosphorylated proteins were separated by SDS-PAGE on a 15% gel under 
denaturing conditions. 

The lack of association of the KARs with the KARAPs in the transfectants 
of p50.2^ RBL-2H3 cells was also confirmed by internal iodination (data not 
shown). 

The KARAPs therefore associate selectively with the KARs and the absence 
of association of the KARs with the KARAPs is correlated with the inability of the 
KARs to transduce any detectable activatory signal. 

Association of KARs with KARAPs (diagonal gel) 

Finally, analysis of the immunoprecipitates of anti-CD158 monoclonal 
antibodies on a diagonal two-dimensional gel revealed that the phospho-KARAPs 
at about 16, 14 and 12 kDa decrease along the diagonal gel. 

The results are illustrated in Figure 4: immunoprecipitates (IPs) of anti- 
CD158 monoclonal antibodies prepared from lyzates of R.P, NK cells were 
subjected to an in vitro kinase test prior to analysis by SDS-PAGE on a two- 
dimensional 13% gel under non-denaturing (horizontal direction) /denaturing 
(vertical direction) conditions. 

These results thus indicate that the KARs are associated in the NK cells 
with a complex of KARAP dimers bonded by a disulfide linkage. 

3, Discussion 

KARs, which are autonomous activatory receptors, especially for class I 
MHC molecules, or coreceptors for the TCR (T cell receptor) or the cFR 
(immunoglobulin constant fragment receptor), represent a new way of activating 
the NK and T cells. 
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The inventors have shown that KARs are in fact assembled in the NK cells 
in the form of a multimeric complex involving KARAPs associated to form 
dimers bonded by a disulfide linkage. 

Although analysis by radioiodination revealed one KARAP at about 12 ± 1 
kDa, analysis by the kinase test revealed three phospho-KARAPs at about 16, 14 
andl2±l kDa. 

The correlation between the association of the KARs with the KARAPs and 
the activatory function of the KARs suggests that the KARAPs act as transducing 
subunits of the multimeric KAR complex. 

However, the absence of association of the KARs with the KARAPs, as 
observed for the transfectants of RBL-2H3 cells, does not prevent expression of 
the receptor on the cell surface, contrary to what was observed in the case of the 
multimeric activatory receptors for antigens or antibodies including polypeptides 
with an IT AM (immunoreceptor activatory moiety based on tyrosine residue(s)). 

Other activatory or at least non-inhibitory receptors of the immunoglobulin 
superfamily possess striking similarities to the p50 KARs (immunoglobulin-type 
human KARs): NKG2C/D lectin-type human KARs, pirA and gp49A 
immunoglobulin-type murine KARs, Ly49D and Ly49H lectin-type murine 
KARs, but also human activatory receptors of the LIR/MIR/TLT family, such as 
ILTl, 

These similarities are illustrated in Figure 5, which shows the activatory or 
non-inhibitory receptors of the immunoglobulin superfamily (IgSF) or of the 
lectin type, and their inhibitory counterparts. Indicated underneath the name of 
each pair of receptors (from left to right: mPIR-B-mPIR-A, ILT2-ILT1, SIRPa- 
SIRPp, KIR-KAR, FcyRIIB-FcYRIII, NKG2A/B-NKG2C/D, 

mLy49A/B/C/E/F/G/I-mLy49D/H) are the cells which express them naturally. 
The activatory or non-inhibitory receptors possess neither an ITIM 
(immunoreceptor inhibitory moiety based on tyrosine residue(s)) nor an ITAM 
(immunoreceptor activatory moiety based on tyrosine residue(s)), but do possess a 
charged amino acid residue in their transmembrane domain (TM) (R = arginine, K 
= lysine, D = aspartic acid, E = glutamic acid). The inhibitory counterparts (left 
item of each pair) contain an ITIM in their intracytoplasmic part (IC). In the 
extracytoplasmic part (EC), each activatory or non- inhibitory receptor has a high 
homology with its inhibitory counterpart. 



26 



EXAMPLE 2 : 

Biochemical characterization of the KARAP molecules (cf. Example 1 
above) enabled us to specify the main identification criteria for the KARAP 
5 polypeptides, which were particularly as follows: 

- polypeptides containing an extracytoplasmic cysteine amino acid allowing 
the formation of disulfide bridges (cf. Figure 4), 

- polypeptides with an apparent molecular weight of between about 12 and 
16 kDa, and 

10 - polypeptides having at least one phosphorylatable tyrosine amino acid (cf. 

Figure 3C). 

Given the strong similarities existing between the KARAP molecules 
. identified at 12, 14 and 16 kDa, we assumed that these three molecular forms 

' : represented different degrees of phosphorylation of the same KARAP polypeptide, 
3 15 whose molecular weight could not exceed 12 kDa. 

Furthermore, a major characteristic of KARAPs lies in their selective 
aJ association with KARs and not with KIRs. Given that, in contrast to KIRs, KARs 
vi possess a transmembrane charged amino acid (lysine: K) and that this particular 
;3 feature is also the basis of the association of the IT AM polypeptides present in the 
20 complexes CD3/TCR, BCR, FceRI and FcyRIIIA (CD16), we orientated our 
1 strategy for identification of the KARAP gene by considering that KARAP is a 
^ new member of the family of the ITAM transmembrane polypeptides. In fact, the 
i latter share the same characteristics with KARAP: 

3 - polypeptides containing an extracytoplasmic cysteine amino acid (C) 

25 allowing the formation of disulfide bridges, 
I - polypeptides with a low molecular weight not exceeding 25 kDa, 

- polypeptides having at least one phosphorylatable tyrosine amino acid 
included in an ITAM: YxxL/Ix6_8YxxL/I, and 

- presence of a transmembrane charged amino acid. 

30 We thus developed a biological data processing strategy for identifying a 

gene from the public cDNA libraries available in the EST, GENBANK, 
SWISSPROT and EMBL forms. We used 2 different approaches: 

1/ We translated all the ESTs according to the 6 reading frames, singling out 
only the peptides which had between 50 and 200 amino acids (envisaged 

35 molecular weight of between 5.5 and 22 kDa). We applied several selection 
criteria to this sub-base: 

- Existence of a predicted transmembrane region of at least 10 amino acids, 
starting with amino acid 30, by Argos' method (Rao & Argos, 1986, Biochem. 
Biophys. Acta, 869, 197-214). In fact, by homology with the ITAM polypeptides 
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such as CD3^ and FCeRIy, the major part of the KARAP sequence is predicted as 
being intracytoplasmic, 

-Search for an ITAM (Y-x-x-[IL]-x(6,8)-Y-x-x[IL]) in the C-terminal 
position of the transmembrane zone. 

- Presence of a charged amino acid (R, K, D, E) in the transmembrane 
region. 

- Presence of a cysteine amino acid (C) in the C-terminal position of the 
transmembrane zone, 

21 We searched for the EST entries (analysis also performed with EMBL, 
GENBANK and SWISSPROT) which had sequence similarities to the entry 
CD3Z_HUMAN. The program used was TBLASTN (version 1.4.11; Altschul, 
Stephen F., Warren Gish, Webb Miller, Eugene W, Myers and David J. Lipman, 
1990, J. Mol, BioL, 215, 403-10) or TBLASTN (version 2.0.3; Altschul, Stephen 
F., Thomas L. Madden, Alejandro A. Schaffer, Jinghui Zhang, Zheng Zhang, 
Webb Miller and David J. Lipman, 1997, Nucleic Acids Res., 25, 3389-3402), To 
these similar entries we then applied the selection criteria used in the first 
approach. 

By combining these two biological data processing approaches and after 
having successively determined the leader, transmembrane, intracytoplasmic and 
extracytoplasmic regions of the candidate molecules with the aid of 
hydrophobicity profiles (Genworks and DNA Strider programs), we obtained a 
large number of sequences potentially corresponding to that of KARAP. Among 
these sequences, the one corresponding to accession number AA242315 in 
Genbank appeared to us to be the sequence of the murine KARAP gene (SEQ ID 
no. 1, C57B1/6 murine cDNA), Figure no. 7 shows the DNA sequence (SEQ ID 
no. 1, cDNA) of a KARAP polypeptide according to the invention; this sequence 
corresponds to the sequence of the murine KARAP gene. In fact, translation of 
the nucleotide sequence gives an open reading frame of 396 nucleotides (SEQ ID 
no. 2). This result is illustrated in Figure no. 8, which shows that part of the 
nucleotide sequence of the KARAP gene (SEQ ID no. 1) which is between the 
leader sequence (excluded) and the stop codon, and which also shows, underneath 
this nucleotide sequence, the corresponding amino acid sequence (1 -letter code) 
(SEQ ID no. 2, 3-letter code), i.e. the amino acid sequence of the mature murine 
KARAP according to the invention (SEQ ID no. 2). Standard analysis of this 
sequence predicts a mature protein of 87 amino acids (molecular weight of 9.6 
kDa), an extracytoplasmic part of 16 amino acids (Qi-G^^), a transmembrane part 
of 24 amino acids (V17-G40) and an intracytoplasmic part of 47 amino acids (R41- 
Rgy), According to our search strategy, the extracytoplasmic part comprises at 
least one cysteine amino acid (in fact two, Cg and C^q), a transmembrane amino 
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acid (D25) and an intracytoplasmic ITAM (YgsQELQGQRHEVY^eSDL). Figure 9 
illustrates the comparisons which can be made by aligning sequences between the 
ITAM polypeptides described previously and the polypeptide according to the 
invention possessing one (or more) ITAMs, and indicates the resulting consensus 
ITAM sequence: Figure 9 shows the alignment of the ITAMs of ITAM 
polypeptides (six CD3, one Iga, one Ig(3, FceRIy and FceRIp) and an ITAM of the 
murine KARAP polypeptide (SEQ ID no. 2) identified above according to the 
invention (labelled "KARAP" in said Figure 9). On the basis of this comparison 
with the ITAMs described previously (Figure 9), we were able to envisage the 
association of the phosphorylated KARAPs with tyrosine kinase proteins 
containing SH2 groups in tandem (proteins such as ZAP-70 and p72Syk). The 
association of KARAPs with recombinant fusion proteins corresponding to the 
SH2 groups of ZAP-70 (preparation described in: Olcese L., Lang P., Vely F., 
Cambiaggi A., Marguet D., Blery M., Hippen K.L., Biassoni R., Moretta A., 
Moretta L., Cambier J.C., Vivier E., 1996, J. Immunol., 156, 4531-4534) was 
verified in vitro: these experiments were carried out as described in Figure 3 A, 
lane 3, but the cell lyzates were adsorbed by the recombinant fusion protein 
corresponding to the SH2 groups of ZAP-70 instead of the anti-CD158 antibody. 
Thus KARAP is a novel ITAM transmembrane molecule which associates with 
KARs and which, in a phosphorylated tyrosine form, associates with ZAP-70. 
KARAP is therefore a novel transducing element of T and NK lymphocytes. It is 
possible that KARAP or KARAP analogues also associate with the activatory 
isoforms of ITIM receptors and serve in these multimolecular complexes as 
subunits for transducing the signals emitted when the receptor is taken up. 

A particularly appropriate method of determining or checking that a 
candidate polypeptide of known sequence corresponds to a KARAP according to 
the invention consists in producing an antibody against a characteristic part of this 
candidate polypeptide (for example an intracytoplasmic region comprising at least 
one ITAM, or an extracytoplasmic region) and in verifying that this antibody 
recognizes, on a functional cell, for example a functional KAR^ cell, a target 
which is associated with the receptor for which the candidate polypeptide is 
assumed to be the KARAP (i.e., in the case of KAR"' cells, verifying that the 
antibody recognizes a target which is associated with a KAR). 

This method of identifying KARAP polypeptides according to the invention 
thus consists in particular in: 

-producing a monoclonal or polyclonal antibody directed against this 
candidate polypeptide and in particular against a region of this candidate 
polypeptide which comprises at least one ITAM (for example, in the case of the 
murine KARAP identified above, an antibody directed against a region of the 
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extracytoplasmic part (SEQ ID no. 3) or the intracytoplasmic part (SEQ ID no. 5) 
of SEQIDno. 2), 

- bringing this antibody into contact with a lyzate of cells possessing, in a 
functional form, the activatory or non-inhibitory receptor for which the candidate 
polypeptide is assumed to constitute the KARAP, for example functional KAR^ 
cells such as NK or T cells, under mild conditions allowing binding reactions of 
the antigen-antibody type, and 

- identifying the candidate polypeptide as being a KARAP polypeptide 
according to the invention when the reaction products which may be formed 
contain a product whose apparent molecular weight is similar to that of a KAR 
(about 50 kDa) and a product whose apparent molecular weight is similar to that 
of the candidate polypeptide (especially between about 10 and 16 kDa). 

This identification method according to the invention can be carried out in 
particular by: 

- bringing said antibody into contact as described above, 
-precipitating the reaction products which may be formed, under mild 

detergent conditions which preserve the molecular complexes (for example 1% 
digitonin; cf. Example 1 above), 

- measuring the molecular weight of the precipitated products, for example 
by electrophoretic migration in the presence of molecular weight markers on a 
polyacrylamide gel under denaturing conditions, and 

- identifying the candidate polypeptide as being a KARAP polypeptide 
according to the invention as described above. 

EXAMPLE 3 : 

1° Identification of several ESTs corresponding to KARAP 

Our strategy for cloning murine KARAP by biological data processing, as 
shown in Example 2 above, also reveals the existence of 5 ESTs (Expressed Tag 
Sequences) which correspond to our definition of KARAP. These are EST 
AA242315, AA734769, W88159, AA098506 and W41142. Figures lOA to 14A 
illustrate the cDNA sequences of EST AA242315, AA734769, W88159, 
AA098506 and W41142 respectively (SEQ ID no. 6 to SEQ ID no. 10 
respectively). Figures lOB to 14B illustrate the protein sequences corresponding 
respectively to these ESTs (SEQ ID no. 11 to SEQ ID no. 15 for the proteins of 
EST AA242315, AA734769, W88159, AA098506 and W41142 respectively). All 
these ESTs were obtained from tissues taken from C57B1/6 mice and were aligned 
in order to obtain a cDNA sequence corresponding to an open reading frame. This 
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is illustrated in Figure 15, which shows the alignment of the sequences of EST 
AA098506 (SEQ ID no. 9), AA242315 (SEQ ID no. 6), W88159 (SEQ ID no. 8), 
AA734769 (SEQ ID no. 7) and W41142 (SEQ ID no. 10) and shows the resulting 
consensus sequence (consensus murine KARAP cDNA; SEQ ID no. 16). 

This is also illustrated in Figure 16, which shows the alignment of the 
protein sequences of EST AA242315 (SEQ ID no. 11), W88159 (SEQ ID no. 13), 
W41142 (SEQ ID no. 15), AA098506 (SEQ ID no. 14) and AA734769 (SEQ ID 
no. 12) and shows the resulting consensus sequence (consensus murine KARAP; 
SEQ ID no. 17). In these Figures 15 and 16, the symbol "." indicates an identity 
with the consensus sequence in question and the symbol "-" indicates the absence 
of sequencing data. 

2° Genomic sequence of murine KARAP 

A library of genomic DNA (phage lambda, EMBL3), isolated from mice of 
the 129 murine line, was screened with the cDNA corresponding to the sequence 
of EST AA734769 by a conventional technique. A phage containing an 18 kb 
fragment was identified as positive. This phage was mapped by cleavage with a 
series of restriction enzymes and a 9 kb EcoRI-EcoRI fragment obtained from the 
phage was cloned into cloning vector pBlue- Script and contains the whole of the 
murine KARAP gene (from the initial ATG to the STOP sequence). The sequence 
of this murine KARAP gene is shown in Figure 17 (SEQ ID no. 18; 2838 bp). 

Furthermore, oligonucleotide primers were generated in order to obtain the 
genomic organization of murine KARAP. The primers used are shown in Table 1 
below (SEQ ID no. 19 to SEQ ID no. 26): 
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The genomic organization of murine KARAP is shown in Figure 18. We 
also obtained the cDNA sequence and hence the protein sequence of murine 
KARAP of the 129 line from these data. This cDNA sequence (SEQ ID no. 27) 
and this protein sequence (SEQ ID no. 28) are shown in Figure 19. 

The protein sequence translated in this way is: 

MGALEPSWCLLFLPVLLTVLGLSPVQA Signal sequence 

QSDTFPRCDCSSVPG Extracytoplasmic domain 

VLAGIVLGDLVLTLLIALAYSLG Transmembrane domain 

RLVSRGQERTRKQHIAETESPYQELQGQRPEVYSDLNTQRQYYR 

Intracytoplasmic domain 

Considered together, these genomic mapping results show that the murine 
KARAP gene (from the initial ATG to the STOP sequence) has a length of about 
2.9 kb and comprises 5 exons. These results are illustrated in Figure 20, which 
shows, from top to bottom, the genomic DNA of murine KARAP of 129 mice 
(black: translated exon; horizontal hatching: untranslated exon; white: intron), the 
corresponding protein sequence (SEQ ID no. 28 from exon no. 1 to exon no. 5) 
and the nature of the different regions of this protein (SS = signal sequence; EC = 
extracytoplasmic domain; TM = transmembrane domain; IC = intracytoplasmic 
domain). Exon 1 codes for an N-terminal portion of the signal sequence, exon 2 
codes for the remainder of the signal sequence and the first three amino acids of 
the extracytoplasmic part, exon 3 codes for the remainder of the extracytoplasmic 
part, the transmembrane part and the first 9 amino acids of the intracytoplasmic 
part, exon 4 codes for the 14 amino acids of the intracytoplasmic part and exon 5 
codes for the remainder of the protein. As expected for the genomic organization 
of an IT AM polypeptide like KARAP, the IT AM is coded for by two exons (exons 
4 and 5) separated by a type 0 intron. 

3° Functional reconstitution of a KAR (p50.2) expressed in RBL-2H3 cells by 
the human KARAP DAP- 12 

We obtained the cDNA coding for human KARAP by RT-PCR, generating 
oligonucleotide primers deduced from the sequence of murine KARAP. The 
primers used are shown in Table 2 below (SEQ ID no. 29 and no. 30): 
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The sequence of the cDNA obtained is shown in Figure 21 (SEQ ID no. 31; 
cDNA of human KARAP). RNA extracted from KAR^ human NK clones was 
used as the base for generating this cDNA. This cDNA was cloned mto 
eukaryotic expression vector pNT-neo and stable transfectants for this human 
KARAP were generated in the KAR^ transfectant (p50.2) of the RBL-2H3 cell line 
(Blerv et al , J. Biol. Chem., 1997). The capacity of the KARs expressed on the 
now doubly transfected p50.2- and KARAF RBL-2H3 cells to transduce an 
activatory signal was tested by stimulation with antibodies directed against the 
extracytoplasmic part of p50.2 and by following the release of tritiated serotomn. 

The protocol adopted for this tritiated serotonin release experiment is as 

follows.^^^^ cells are detached, centrifuged and resuspended in RPMI/10% PCS at 
a final concentration of 1 x 10^ cells per ml. The cells are then incubated for 1 
hour with 2 uCi of tritium-labelled serotonin per ml of cells. The cells are washed 
and then reintroduced into medium for 1 hour at 37°C so that they release the 
excess serotonin from their stocks. The cells are then distributed mto 96-well 
plates (200,000 cells per well) with mouse IgE (2682-1) or an anti-p50 Ab 
(GL183) The cells adhere for 1 hour and are then washed. They are returned to 
37<^C for 15 minutes and then stimulated with F(ab')2 GAM (50 ^g/ml). The cells 
are left for 30 minutes at 37°C to enable them to release their serotonin The 
reaction is stopped by adding cold HBSS and placing the cells on ice Half of the 
supernatant from each well is then recovered and placed in 1 ml of scintillation 
liquid. 100% degranulation is obtained from the same volume of lyzate obtained 
from cells which incorporate serotonin but are not stimulated. The samples are 
then counted on a p counter. ,u ^ 

The results obtained are illustrated in Figure 22, which shows the % of 
serotonin released into the supernatant by the doubly transfected p50/human 
KARAP RBL-2H3 cells stimulated by the antibody indicated on the abscissa Uett. 
no antibody; centre: mouse IgE : mIgE 1/500; right: GL183 5 ^g/ml)^ As 
indicated in this Figure 22, whereas the uptake of KAR into RBL-2H3 by an 
antibody reacting with the extracytoplasmic part of KAR (the monoclonal 
antibody GL183) does not result in activation of the cells, the uptake of KAR by 
GL183 in the RBL-2H3 double transfectants expressing both human KAR and 
human KARAP does result in cell activation (objectified here by the release of 
serotonin from the cells). This is therefore the formal proof that the identified 
human KARAP sequence reconstitutes the functionality of KARs. 

Figure 23 illustrates the homology between the organization of the human 
KARAP gene and that of the murine KARAP gene (El to E5: exon 1 to exon 5; II 
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to 14: intron 1 to intron 4). The numbering of the base pairs of the human and 
murine KARAP genes is indicated in said Figure. 
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CLAIMS 

1. Isolated polypeptide, characterized in that it makes it possible to restore a 
deficient KAR activation, or a fragment or homologue of such a polypeptide. 

2. Polypeptide according to claim 1, characterized in that it is capable of 
associating with a KAR and not associating with the inhibitory counterpart of this 
KAR, or a fragment or homologue of such a polypeptide. 

3. Polypeptide as obtained: 

i. by immunoprecipitation of one or more polypeptide fractions of lysates of 
cells expressing KAR receptors capable of transducing an activating signal, with 
one or more anti-KIR and/or anti-KAR antibodies such as an anti-CD158, anti- 
p70/NKBl or anti-pl40 antibody and more particularly the EB6, GL183 or 
PAX250 monoclonal antibody, 

ii. it optionally being possible for each polypeptide fraction to be exhausted 
beforehand by removal of the fractions immunoprecipitated with anti-CD3 and/or 
anti-Fc8Rl7 antibodies, and/or to be reprecipitated with one or more anti-KIR 
and/or anti-KAR antibodies such as an anti-CD158, anti-p70/NKBl, anti-pl40 
antibody and more particularly the EB6, GL183 or PAX250 monoclonal antibody, 

iii. by resolution of the polypeptides of said polypeptide fraction(s) 
according to their molecular weight, and recovery of the polypeptides 
corresponding to a molecular weight of about 12 + 2 kDa, or 

by resolution of the polypeptides of said polypeptide fraction(s) according 
to their molecular weight after said polypeptide fraction(s) has (have) been 
subjected to a kinase test, and recovery of the phosphorylated polypeptides 
corresponding to a molecular weight of about 12, 14 and/or 16 ± 2 kDa, 
or a fragment or homologue of such a polypeptide. 

4. Polypeptide according to claim 3, characterized in that said cells are NK cells 
and/or T cells and/or myeloid cells and/or B cells and/or mastocytes. 

5. Polypeptide according to any one of the preceding claims, characterized in that 
its amino acid sequence: 

- has at least one phosphorylatable tyrosine amino acid, and 

- has a molecular weight of between about 10 ± 2 and 16 ± 2 kDa. 



37 



6. Polypeptide according to any one of the preceding claims, characterized in that 
its amino acid sequence contains at least one IT AM YxxL/Ix^gYxxL/I. 

7. Polypeptide according to any one of the preceding claims, characterized in that 
its amino acid sequence contains an extracytoplasmic region, a transmembrane 
region and an intracytoplasmic region. 

8. Polypeptide according to any one of the preceding claims, characterized in that 
its amino acid sequence contains at least one extracytoplasmic cysteine amino 
acid, 

9. Polypeptide according to any one of the preceding claims, characterized in that 
its amino acid sequence contains at least one transmembrane charged amino acid 
(R, K, D, E). 

10. Polypeptide according to any one of the preceding claims, characterized in that 
it is phosphorylated on at least one tyrosine residue. 

11. Polypeptide according to any one of the preceding claims, characterized in that 
it is in the form of dimers. 

12. Polypeptide according to any one of the preceding claims, characterized in that 
it binds to a molecule having an SH2 or PTB domain. 

13. Polypeptide according to any one of the preceding claims, characterized in that 
its amino acid sequence essentially consists of SEQ ID no. 2, no. 3, no. 4, no. 5, 
no. 11, no. 12, no. 13, no. 14, no. 15, no. 17 or no. 28. 

14. Polypeptide according to any one of the preceding claims, characterized in that 
it is modified by glycosylation, phosphorylation, sulphonation, biotinylation, 
acylation or esterification, by the addition, substitution or suppression of entities 
whose molecular shape is similar to that of phosphate groups, such as 
phosphonate, by the addition of tracer reagents such as luciferase, GFP {Green 
Fluorescence Protein) or analogues thereof, by the addition of purification targets 
such as an affinity ligand, or by the addition of entities modifying its solubility. 

15. Polypeptide according to any one of the preceding claims, characterized in that 
it is capable of crossing a cell membrane. 
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16. Polypeptide according to any one of the preceding claims, characterized in that 
it is modified so as to inhibit its capacity to transduce a signal. 

17. Polypeptide according to claim 17, characterized in that it is modified so as to 
be non-hydrolyzable under biological conditions, especially by the addition of 
phosphonate groups. 

18. Polypeptide according to claim 17, characterized in that it is modified by 
substitution of a tyrosine residue with a phenylalanine residue. 

19. Antibody or fragment of such an antibody, particularly an Fc, Fv, Fab, F(ab)'2 
or CDR fragment, as obtained by immunogenesis from a polypeptide according to 
any one of the preceding claims or from a fragment of such a polypeptide. 

20. Antibody or antibody fragment according to claim 20, characterized in that it 
is capable of recognizing SEQ ID no. 2, SEQ ID no. 3, SEQ ID no. 4, SEQ ID no. 
5, SEQ ID no. 11, SEQ ID no. 12, SEQ ID no. 13, SEQ ID no. 14, SEQ ID no. 15, 
SEQ ID no. 17 and/or SEQ ID no. 28. 

21. Nucleic acid or variant of such a nucleic acid, characterized in that it 
comprises a sequence corresponding to the open reading frame, according to the 
universal genetic code, of the amino acid sequence of a polypeptide according to 
any one of the preceding claims. 

22. Nucleic acid according to claim 22, or variant of such a nucleic acid, 
characterized in that said nucleic acid has a sequence essentially consisting of 
SEQ ID no. 2, no. 6, no. 7, no. 8, no. 9, no. 10, no. 16, no. 27, no. 31 or no. 18. 

23. Process for obtaining a polypeptide according to any one of the preceding 
claims, characterized in that it comprises steps involving: 

i. immunoprecipitation of one or more polypeptide fractions of lysates of 
KAR* cells with one or more anti-KIR and/or anti-KAR antibodies such as an 
anti-CD158, anti-p70/NKBl or anti-pl40 antibody and more particularly the EB6, 
GL183 or PAX250 monoclonal antibody, 

ii. it optionally being possible for each polypeptide fraction to be exhausted 
beforehand by removal of the fractions immunoprecipitated with anti-CD3 and/or 
anti-Fc8Rl7 antibodies, and/or to be reprecipitated with one or more anti-KIR 
and/or anti-KAR antibodies such as an anti-CD158, anti-p70/NKBl or anti-pl40 
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antibody and more particularly the EB6, GL183 or PAX250 monoclonal antibody, 
and 

iii, separation of the polypeptides of said polypeptide fraction(s) according 
to their molecular weight, and recovery of the polypeptides corresponding to a 
molecular weight of about 12 ± 2 kDa, or 

separation of the polypeptides of said polypeptide fraction (s) according to 
their molecular weight after said polypeptide fraction(s) has (have) been subjected 
to a kinase test, and recovery of the phosphorylated polypeptides corresponding to 
a molecular weight of about 12, 14 and/or 16 + 2 kDa. 

24. Process according to claim 23, characterized in that said KAR"" cells are NK 
cells and/or T cells and/or myeloid cells and/or B cells and/or mastocytes. 

25. Method of obtaining the sequence of a polypeptide according to any one of 
Claims 1 to 18, characterized in that it is carried out by screening candidate 
sequences so as to select only that (those) which: 

- has (have) at least one phosphorylatable tyrosine amino acid, 

- has (have) a molecular weight of between about 5 and 25 kDa, 

- contains (contain) an extracytoplasmic region, a transmembrane region 
and an intracytoplasmic region, 

- contains (contain) at least one cysteine amino acid in its extracytoplasmic 
region, 

- contains (contain) at least one charged amino acid (R, K, D, E) in its 
transmembrane region, and 

- contains (contain) at least one IT AM YxxL/Ix^^gYxxL/I in its 
intracytoplasmic region, 

and in that it is ensured that the polypeptide (s) corresponding to the selected 
sequence(s) is (are) capable of associating with a KAR receptor while at the same 
time not associating with the counterpart receptor which inhibits this KAR. 

26. Method of determining whether a candidate polypeptide corresponds to a 
polypeptide according to any one of Claims 1 to 18, characterized in that it 
comprises: 

- producing a monoclonal or polyclonal antibody directed against this 
candidate polypeptide and in particular against an extracytoplasmic region of this 
candidate polypeptide and/or a region comprising at least one IT AM unit, 

- bringing this antibody into contact with a lysate of cells possessing, in a 
functional form, the activating or non-inhibitory receptor for which the candidate 
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polypeptide is assumed to constitute the KARAP, under mild conditions allowing 
binding reactions of the antigen-antibody type, 

- identifying the candidate polypeptide as being a polypeptide according to 
any one of Claims 1 to 18 when the reaction products which may be formed 
contain a product whose apparent molecular weight is similar to that of said 
activating or non-inhibitory receptor, and a product whose apparent molecular 
weight is similar to that of the candidate polypeptide. 

27, Pharmaceutical composition comprising, in association with a 
pharmaceutically acceptable vehicle, an effective amount of polypeptides 
according to any one of the preceding claims, or fragments of such polypeptides, 
or an effective amount of antibodies according to claim 19 or 20, or fragments of 
such antibodies, or an effective amount of nucleic acids according to claim 21 or 
22, or variants of such nucleic acids. 

28, In vitro method of diagnosing an abnormal or undesired function of a cell, 
characterized in that it comprises steps involving: 

- bringing of at least one cell, or one cell extract, into contact with an 
antibody according to claim 21 or 22, or a fragment of such an antibody, or with a 
nucleic acid according to claim 21 or 22, or a variant of such a nucleic acid, and 

- revealing of the reaction product which may be formed. 

29. In vitro diagnostic method according to claim 28, characterized in that said 
abnormal or undesired function results in an immunoproliferative disease, an 
immunodeficiency disease such as an HIV disease, a cancer such as 
lymphoproliferative disease of the granular lymphocytes, an autoimmune disease 
such as rheumatoid arthritis, an infectious disease such as malaria, an allergic 
response or a graft reject, 

30. Method of identifying molecules which adapt or carry out the activation of a 
KAR, characterized in that it comprises steps involving: 

i. bringing of the candidate molecules into contact with polypeptides 
according to any one of Claims 1 to 18 (or with fragments of such polypeptides), 
and 

ii, selection of those candidate molecules for which a binding to said 
polypeptides (or to said polypeptide fragments) is observed. 
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31, Method of identifying molecules capable of modulating a cell activity 
resulting from the activation of a KAR, characterized in that it comprises steps 
involving: 

i. bringing of the candidate molecules into contact with molecules which 
5 adapt or carry out the activation of a KAR, as obtained by the method according to 

claim 30, and with polypeptides according to any one of claims 1 to 18 (or with 
fragments of such polypeptides), and 

ii. selection of those candidate molecules which exert an effect on the 
binding between said polypeptides (or said polypeptide fragments) and said 

10 adapter or effector molecules, as observed in the absence of said candidate 
molecules. 
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CLAIMS 

1. Isolated polypeptide, characterized in that it makes it possible to restore a 
deficient KAR activation, in that it is capable of associating with a KAR, and not 
associating with the inhibitory counterpart of this KAR, and in that its amino acid 
sequence: 

- has at least one phosphorylatable tyrosine amino acid, 

- has a molecular weight comprised between approximately 10 + 2 and 16 + 2 
kDa, 

- contains at least one ITAM YxxL/Ix6.8YxxL/I unit, 

- contains an extracytoplasmic region, a transmembrane region and an 
intracytoplasmic region, 

- contains at least one extracytoplasmic cysteine amino acid, 

- contains at least one transmembrane charged amino acid (R, K, D, E), 

or a fragment or homologue of such a polypeptide, said homologues or fragments 
being capable of transducing a signal originating from a KAR. 

2, Polypeptide as obtained: 

i. by immunoprecipitation of one or more polypeptide fractions of lysates of 
cells expressing KAR receptors capable of transducing an activating signal, with 
one or more anti-KIR and/or anti-KAR antibodies such as an anti-CD158, anti- 
p70/NKBl or anti-pl40 antibody and more particularly the EB6, GL183 or 
PAX250 monoclonal antibody, 

ii. it optionally being possible for each polypeptide fraction to be exhausted 
beforehand by removal of the fractions immunoprecipitated with anti-CD3 and/or 
anti-FceRlY antibodies, and/or to be reprecipitated with one or more anti-KIR 
and/or anti-KAR antibodies such as an anti-CD158, anti-p70/NKBl, anti-pl40 
antibody and more particularly the EB6, GL183 or PAX250 monoclonal antibody, 

iii. by resolution of the polypeptides of said polypeptide fraction(s) 
according to their molecular weight, and recovery of the polypeptides 
corresponding to a molecular weight of about 12 ± 2 kDa, or 

by resolution of the polypeptides of said polypeptide fraction(s) according 
to their molecular weight after said polypeptide fraction(s) has (have) been 
subjected to a kinase test, and recovery of the phosphorylated polypeptides 
corresponding to a molecular weight of about 12, 14 and/or 16 ± 2 kDa, 
or a fragment or homologue of such a polypeptide, said homologues or fragments 
being capable of transducing a signal originating from a KAR. 
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3. Polypeptide according to claim 1 or 2, characterized in that said cells are NK 
cells and/or T cells and/or myeloid cells and/or B cells and/or mastocytes. 

4. Polypeptide according to any one of the preceding claims, characterized in that 
5 it is phosphorylated at the level of at least one tyrosine residue, 

5. Polypeptide according to any one of the preceding claims, characterized in that 
it is in the form of dimers. 

10 6. Polypeptide according to any one of the preceding claims, characterized in that 
it binds to a molecule having an SH2 or PTB domain. 

7. Polypeptide according to any one of the preceding claims, characterized in that 
its amino acid sequence essentially consists of SEQ ID No. 2, no. 3, no. 4 or no. 5, 
as no. 11, no. 12, no. 13, no. 14, no. 15, no. 17 or no. 28, 

2 8. Polypeptide according to any one of the preceding claims, characterized in that 
^ it is modified by glycosylation, phosphorylation, sulphonation, biotinylation, 
i acylation or esterification, by the addition, substitution or suppression of entities 
So whose molecular shape is similar to that of phosphate groups, such as 
^ phosphonate, by the addition of tracer reagents such as luciferase, GFP (Green 
i Fluorescence Protein) or analogues thereof, by the addition of purification targets 
Z such as an affinity ligand, by the addition of entities modifying its solubility. 

■fes 9. Polypeptide according to any one of the preceding claims, characterized in that 
it is capable of crossing a cell membrane, 

10. Polypeptide according to any one of the preceding claims, characterized in that 
it is modified so as to inhibit its capacity to transduce a signal. 

30 

11. Polypeptide according to claim 10, characterized in that it is modified so as to 
be non-hydrolyzable under biological conditions, especially by the addition of 
phosphonate groups. 

35 12. Polypeptide according to claim 10, characterized in that it is modified by 
substitution of a tyrosine residue with a phenylalanine residue. 
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13. Antibody or fragment of such an antibody, particularly an Fc, Fv, Fab, F(ab)'2 
or CDR fragment, as obtained by immunogenesis from a polypeptide according to 
any one of the preceding claims or from a fragment of such a polypeptide, 

14. Antibody or antibody fragment according to claim 19, characterized in that it 
is capable of recognizing SEQ ID no. 2, SEQ ID no. 3, SEQ ID no. 4, SEQ ID no. 
5, SEQ ID no. 11, SEQ ID no. 12, SEQ ID no. 13, SEQ ID no. 14, SEQ ID no. 15, 
SEQ ID no. 17 and/or SEQ ID no. 28. 

15. Nucleic acid or variant of such a nucleic acid, characterized in that it 
comprises a sequence corresponding to the open reading frame, according to the 
universal genetic code, of the amino acid sequence of a polypeptide according to 
any one of the preceding claims. 

16. Nucleic acid according to claim 15, or variant of such a nucleic acid, 
characterized in that said nucleic acid has a sequence essentially consisting of 
SEQ ID no. 1, no. 6, no. 7, no. 8, no. 9, no. 10, no. 16, no. 27, no. 31 or no. 18. 

17. Method of obtaining a polypeptide according to any one of the preceding 
claims, characterized in that it comprises steps involving: 

i. immunoprecipitation of one or more polypeptide fractions of lysates of 
KAR^ cells with one or more anti-KIR and/or anti-KAR antibodies such as an 
anti-CD158, anti-p70/NKBl or anti-pl40 antibody and more particularly the EB6, 
GL183 or PAX250 monoclonal antibody, 

ii. it optionally being possible for each polypeptide fraction to be exhausted 
beforehand by removal of the fractions immunoprecipitated with anti-CD3 and/or 
anti-Fc8Rl7 antibodies, and/or to be reprecipitated with one or more anti-KIR 
and/or anti-KAR antibodies such as an anti-CD 158, anti-p70/NKBl or anti-pl40 
antibody and more particularly the EB6, GL183 or PAX250 monoclonal antibody, 
and 

iii. separation of the polypeptides of said polypeptide fraction(s) according 
to their molecular weight, and recovery of the polypeptides corresponding to a 
molecular weight of about 12 ± 2 kDa, or 

separation of the polypeptides of said polypeptide fraction(s) according to 
their molecular weight after said polypeptide fraction (s) has (have) been subjected 
to a kinase test, and recovery of the phosphorylated polypeptides corresponding to 
a molecular weight of about 12, 14 and/or 16 ± 2 kDa. 
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18. Method according to claim 17, characterized in that said KAR^ cells are NK 
cells and/or T cells and/or myeloid cells and/or B cells and/or mastocytes. 

19. Method of obtaining the sequence of a polypeptide according to any one of 
5 claims 1 to 12, characterized in that it is carried out by screening candidate 

sequences so as to select only that (those) which: 

- has (have) at least one phosphorylatable tyrosine amino acid, 

- has (have) a molecular weight of between about 5 and 25 kDa, 

- contains (contain) an extracytoplasmic region, a transmembrane region 
10 and an intracytoplasmic region, 

- contains (contain) at least one cysteine amino acid in its extracytoplasmic 
region, 

- contains (contain) at least one charged amino acid (R, K, D, E) in its 
' transmembrane region, and 

=3i5 -contains (contain) at least one ITAM YxxL/Ix^gYxxL/I in its 

I intracytoplasmic region, 

Q and in that it is ensured that the polypeptide (s) corresponding to the selected 
sequence(s) is (are) capable of associating with a KAR receptor while at the same 
i d time not associating with the counterpart receptor which inhibits this KAR. 

13 20. Method of determining whether a candidate polypeptide corresponds to a 
polypeptide according to any one of claims 1 to 12, characterized in that it 
;^ comprises: 

;;] - producing a monoclonal or polyclonal antibody directed against this 

^'^25 candidate polypeptide and in particular against an extracytoplasmic region of this 
^ candidate polypeptide and/or a region comprising at least one ITAM unit, 

- bringing this antibody into contact with a lysate of cells possessing, in a 
functional form, the activatory or non-inhibitory receptor for which the candidate 
polypeptide is assumed to constitute the KARAP, under mild conditions allowing 

30 binding reactions of the antigen-antibody type, 

- identifying the candidate polypeptide as being a polypeptide according to 
any one of claims 1 to 12 when the reaction products which may be formed 
contain a product whose apparent molecular weight is similar to that of said 
activatory or non-inhibitory receptor, and a product whose apparent molecular 

35 weight is similar to that of the candidate polypeptide. 

21. Pharmaceutical composition comprising, in association with a 
pharmaceutically acceptable vehicle, an effective amount of polypeptides 
according to any one of the preceding claims, or fragments of such polypeptides. 
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or an effective amount of antibodies according to claim 13 or 14, or fragments of 
such antibodies, or an effective amount of nucleic acids according to claim 15 or 
16, or variants of such nucleic acids. 

22. In vitro method of diagnosing an abnormal or undesired function of a cell, 
characterized in that it comprises steps involving: 

- bringing of at least one cell, or one cell extract, into contact with an 
antibody according to claim 13 or 14, or a fragment of such an antibody, or with a 
nucleic acid according to claim 15 or 16, or a variant of such a nucleic acid, and 

- revealing of the reaction product which may be formed. 

23. In vitro diagnostic method according to claim 22, characterized in that said 
abnormal or undesired function results in an immunoproliferative disease, an 
immunodeficiency disease such as an HIV disease, a cancer such as 
lymphoproliferative disease of the granular lymphocytes, an autoimmune disease 
such as rheumatoid arthritis, an infectious disease such as malaria, an allergic 
response or a graft reject. 

24. Method of identifying molecules which adapt or carry out the activation of a 
KAR, characterized in that it comprises steps involving: 

i. bringing of the candidate molecules into contact with polypeptides 
according to any one of claims 1 to 12 (or with fragments of such polypeptides), 
and 

ii. selection of those candidate molecules for which a binding to said 
polypeptides (or to said polypeptide fragments) is observed. 

25. Method of identifying molecules capable of modulating a cell activity 
resulting from the activation of a KAR, characterized in that it comprises steps 
involving: 

i. bringing of the candidate molecules into contact with molecules which 
adapt or carry out the activation of a KAR, as obtained by the method according to 
claim 24, and with polypeptides according to any one of claims 1 to 12 (or with 
fragments of such polypeptides), and 

ii. selection of those candidate molecules which exert an effect on the 
binding between said polypeptides (or said polypeptide fragments) and said 
adapter or effector molecules, as observed in the absence of said candidate 
molecules. 
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Cittzensnip 



Zip Code 
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420 Rec'd PCT/PTO 2 9 OCT uj? 

SEQUENCE LISTING 

<110> I.N.S.E.R.M. 

<120> NEW POLYPEPTIDES ASSOCIATED WITH ACTIVATORY RECEPTORS 
AND THEIR BIOLOGICAL APPLICATIONS 

<130> PCT/FR98/00883 

<140> PCT/FR98/00883 
<141> 1998-04-30 

<150> FR97/05411 
<151> 1997-04-30 

<160> 31 

<17 0> Patentin Ver. 2.1 

<210> 1 

<211> 517 

<212> DNA 

<213> Mus mus cuius 

<400> 1 

ggtcacacca ggtcccacca gcccctggac tgtggtgtcc agtgcatatc tggccaccat 60 
ggggctctgg agcctcctgg tgccttctgt tccttcctgt cctcctgact gtgggaggat 12 0 
taagtcccgt acaggcccag agtgacactt tcccaagatg cgactgttct tccgtgagcc 180 
ctggtgtact gtctgggatt gttctgggtg acttggtgtt gactctgctg attgccctgg 240 
ctgtgtactc tctgggccgc ctggtctccc gaggtcaagg gacagcggaa gggacccgga 300 
aacaacacat tgctgagact gagtcgcctt atcaggagct tcagggtcag agacatgaag 3 60 
tatacagtga cctcaacaca cagaggcaat attacagatg agcccactct atgcccatca 420 
gcggcctgat gcccggatcc ggtcattcca gatgcctact caacaagccc tctctgagat 480 
caggactccc gttggaatac agatccacag ggtacct 517 



<210> 2 
<211> 87 
<212> PRT 

<213> Mus musculus 
<400> 2 

Gin Ser Asp Thr Phe Pro Arg Cys Asp Cys Ser Ser Val Ser Pro Gly 
15 10 15 

Val Leu Ser Gly lie Val Leu Gly Asp Leu Val Leu Thr Leu Leu lie 
20 25 30 

Ala Leu Ala Val Tyr Ser Leu Gly Arg Leu Val Ser Arg Gly Gin Gly 
35 40 45 

Thr Ala Glu Gly Thr Arg Lys Gin His lie Ala Glu Thr Glu Ser Pro 
50 55 60 

Tyr Gin Glu Leu Gin Gly Gin Arg His Glu Val Tyr Ser Asp Leu Asn 
65 70 75 80 

Thr Gin Arg Gin Tyr Tyr Arg 
85 



<210> 3 

<211> 16 

<212> PRT 

<213> Mus musculus 



<400> 3 

Gin Ser Asp Thr Phe Pro Arg Cys Asp Cys Ser Ser Val Ser Pro Gly 
15 10 15 



<210> 4 
<211> 24 
<212> PRT 

<213> Mus mus cuius 
<400> 4 

Val Leu Ser Gly He Val Leu Gly Asp Leu Val Leu Thr Leu Leu He 
15 10 15 

Ala Leu Ala Val Tyr Ser Leu Gly 
20 



<210> 5 
<211> 47 
<212> PRT 

<213> Mus musculus 



<400> 5 

Arg Leu Val Ser 
1 

His He Ala Glu 
20 

His Glu Val Tyr 
35 



Arg Gly Gin Gly 
5 

Thr Glu Ser Pro 

Ser Asp Leu Asn 
40 



Thr Ala Glu Gly 
10 

Tyr Gin Glu Leu 
25 

Thr Gin Arg Gin 



Thr Arg Lys Gin 
15 

Gin Gly Gin Arg 
30 

Tyr Tyr Arg 
45 



<210> 6 

<211> 515 

<212> DNA 

<213> Mus musculus 



<400> 6 

tcacaccagg tcccaccagc ccctggactg tggtgtccag tgcatatctg gccaccatgg 60 
ggctctggag cctcctggtg ccttctgttc cttcctgtcc tcctgactgt gggaggatta 120 
agtcccgtac aggcccagag tgacactttc ccaagatgcg actgttcttc cgtgagccct 180 
ggtgtactgt ctgggattgt tctgggtgac ttggtgttga ctctgctgat tgccctggct 240 
gtgtactctc tgggccgcct ggtctcccga ggtcaaggga cagcggaagg gacccggaaa 3 00 
caacacattg ctgagactga gtcgccttat caggagcttc agggtcagag acatgaagta 360 
tacagtgacc tcaacacaca gaggcaatat tacagatgag cccactctat gcccatcagc 420 
ggcctgatgc ccggatccgg tcattccaga tgcctactca acaagccctc tctgagatca 480 
ggactcccgt tggaatacag atccacaggg tacct 515 



<210> 7 

<211> 371 

<212> DNA 

<213> Mus musculus 



<400> 7 

gtgcatatct ggccaccatg ggggctctgg 
tcctcctgac tgtgggagga ttaagtcccg 
gcgactgttc ttccgtgagc cctggtgtac 
tgactctgct gattgccctg gctgtgtact 
ggacagcgga agggacccgg aaacaacaca 
ttcagggtca gagaccagaa gtatacagtg 
gagcccactc t 



agcctccatg gtgccttctg ttccttcctg 60 
tacaggccca gagtgacact ttcccaagat 120 
tggctgggat tgttctgggt gacttggtgt 180 
ctctcggccg cctggtctcc cgaggtcaag 240 
ttgctgagac tgagtcgcct tatcaggagc 300 
acctcaacac acagaggcaa tattacagat 360 

371 



<210> 8 

<211> 376 

<212> DNA 

<213> Mus musculus 



<400> 8 

gccttctgtt ccttcctgtc ctcctgactg tgggaggatt aagtcccgta caggcccaga 60 
gtgacacttt cccaagatgc ggctgttctt ccgtgagccc tggtgtactg gctgggattg 12 0 
ttctgggtga cttggtgttg actctgctga ttgccctggc tgtgtactct ctgggccgcc 180 
tggtctcccg aggtcaaggg acagcggaag ggacccggaa acaacacatt gctgagactg 240 
agtcgcctta tcaggagctt cagggtcaga gacatgaagt atacagtgac ctcaacacac 300 
agaggcaata ttacagatga gcccactcta tgcccatcag cggcctgatg cccggatccg 360 
gtcattccag atgcct 



<210> 9 

<211> 402 

<212> DNA 

<213> Mus musculus 



<400> 9 

ccagcccctg 

ctggtgcctt 

ccagagtgac 

gattgttctg 

ccgcctggtc 

gactgagtcg 

cacacagagg 



gactgtggtg 
ctgttccttc 
actttcccaa 
ggtgacttgg 
tcccgaggtc 
ccttatcagg 
caatattaca 



tccagtgcat 
ctgtcctcct 
gatgcgactg 
tgttgactct 
aagggacagc 
agcttcaggg 
gatgagccac 



atctggccac 
gactgtggga 
ttcttccgtg 
gctgattgcc 
ggaagggacc 
tcagagacca 
tctatgccca 



catgggggct 
ggattaagtc 
agccctggtg 
ctggctgtgt 
cggaaacaac 
gaagtataca 
tc 



ctggagcctc 60 
ccgtacaggc 120 
tactggctgg 180 
actctctggg 240 
acattgctga 300 
gtgacctcaa 360 
402 



<210> 10 

<211> 482 

<212> DNA 

<213> Mus musculus 



<400> 10 

gttccttcct gtcctcctga ctgtgggagg attaagtccc gtacaggccc agagtgacac 60 
tttcccaaga tgcgactgtt cttccgtgag ccctggtgta ctggctggga ttgttctggg 120 
tgacttggtg ttgactctgc tgattgccct ggctgtgtac tctctgggcc gcctggtctc 180 
ccgaggtcaa gggacagcgg aagggacccg gaaacaacac attgctgaga ctgagtcgcc 240 
ttatcaggag cttcagggtc agagacctga agtatacagt gacctcaaca cacagaggcg 300 
atattacaga tgagcccact ctatgcccat cagcggcctg atgcccggat ccggtcattc 360 
cagatgccta ctcaacaagc ccttctgtgg gatcaggact cccgttggaa tacagatcca 420 
cagggtacct ccctgagata tctgacattg taccatttct gtccccaaat agaagacgga 480 



<210> 11 
<211> 171 
<212> PRT 

<213> Mus musculus 



<400> 11 

Ser His Gin Val Pro Pro Ala Pro 
1 5 

Trp Pro Pro Trp Gly Ser Gly Ala 
20 

Val Leu Leu Thr Val Gly Gly Leu 
35 40 

Thr Phe Pro Arg Cys Asp Cys Ser 
50 55 



Gly Leu Trp Cys Pro Val His lie 
10 15 

Ser Trp Cys Leu Leu Phe Leu Pro 
25 30 

Ser Pro Val Gin Ala Gin Ser Asp 
45 

Ser Val Ser Pro Gly Val Leu Ser 
60 



Gly He Val Leu Gly Asp Leu Val 
65 70 

Val Tyr Ser Leu Gly Arg Leu Val 
85 

Gly Thr Arg Lys Gin His He Ala 
100 

Leu Gin Gly Gin Arg His Glu Val 
115 120 

Gin Tyr Tyr Arg Xaa Ala His Ser 
130 135 

Gly Ser Gly His Ser Arg Cys Leu 
145 150 

Gly Leu Pro Leu Glu Tyr Arg Ser 
165 



Leu Thr Leu Leu He Ala Leu Ala 
75 80 

Ser Arg Gly Gin Gly Thr Ala Glu 
90 95 

Glu Thr Glu Ser Pro Tyr Gin Glu 
105 110 

Tyr Ser Asp Leu Asn Thr Gin Arg 
125 

Met Pro He Ser Gly Leu Met Pro 
140 

Leu Asn Lys Pro Ser Leu Arg Ser 
155 160 

Thr Gly Tyr 
170 



<210> 12 
<211> 123 
<212> PRT 

<213> Mus musculus 
<400> 12 

Ala Tvr Leu Ala Thr Met Gly Ala Leu Glu Pro Pro Trp Cys Leu Leu 
15 10 15 

Phe Leu Pro Val Leu Leu Thr Val Gly Gly Leu Ser Pro Val Gin Ala 
20 25 30 

Gin Ser Asp Thr Phe Pro Arg Cys Asp Cys Ser Ser Val Ser Pro Gly 
35 40 45 

Val Leu Ala Gly He Val Leu Gly Asp Leu Val Leu Thr Leu Leu He 
50 55 60 

Ala Leu Ala Val Tyr Ser Leu Gly Arg Leu Val Ser Arg Gly Gin Gly 
65 70 75 80 

Thr Ala Glu Gly Thr Arg Lys Gin His He Ala Glu Thr Glu Ser Pro 
85 90 95 

Tyr Gin Glu Leu Gin Gly Gin Arg Pro Glu Val Tyr Ser Asp Leu Asn 
100 105 110 

Thr Gin Arg Gin Tyr Tyr Arg Xaa Ala His Ser 
115 120 



<210> 13 

<211> 124 

<212> PRT 

<213> Mus musculus 

<400> 13 

Leu Leu Phe Leu Pro Val Leu Leu Thr Val Gly Gly Leu Ser Pro Val 
15 10 15 



Gin Ala Gin Ser Asp Thr Phe Pro Arg Cys Gly Cys Ser Ser Val Ser 
20 25 30 



Pro Gly Val Leu Ala Gly He Val Leu Gly Asp Leu Val Leu Thr Leu 
35 40 45 

Leu He Ala Leu Ala Val Tyr Ser Leu Gly Arg Leu Val Ser Arg Gly 
50 55 60 

Gin Gly Thr Ala Glu Gly Thr Arg Lys Gin His He Ala Glu Thr Glu 
65 70 75 80 

Ser Pro Tyr Gin Glu Leu Gin Gly Gin Arg His Glu Val Tyr Ser Asp 
85 90 95 

Leu Asn Thr Gin Arg Gin Tyr Tyr Arg Xaa Ala His Ser Met Pro He 
100 105 110 

Ser Gly Leu Met Pro Gly Ser Gly His Ser Arg Cys 
115 120 



<210> 14 
<211> 133 
<212> PRT 

<213> Mus musculus 
<400> 14 

Gin Pro Leu Asp Cys Gly Val Gin Cys He Ser Gly His His Gly Gly 
15 10 15 

Ser Gly Ala Ser Trp Cys Leu Leu Phe Leu Pro Val Leu Leu Thr Val 
20 25 30 

Gly Gly Leu Ser Pro Val Gin Ala Gin Ser Asp Thr Phe Pro Arg Cys 
35 40 45 

Asp Cys Ser Ser Val Ser Pro Gly Val Leu Ala Gly He Val Leu Gly 
50 55 60 

Asp Leu Val Leu Thr Leu Leu He Ala Leu Ala Val Tyr Ser Leu Gly 
65 70 75 80 

Arg Leu Val Ser Arg Gly Gin Gly Thr Ala Glu Gly Thr Arg Lys Gin 
85 90 95 

His He Ala Glu Thr Glu Ser Pro Tyr Gin Glu Leu Gin Gly Gin Arg 
100 105 110 

Pro Glu Val Tyr Ser Asp Leu Asn Thr Gin Arg Gin Tyr Tyr Arg Xaa 
115 120 125 

Ala Thr Leu Cys Pro 
130 



<210> 15 
<211> 160 
<212> PRT 

<213> Mus musculus 
<400> 15 

Phe Leu Pro Val Leu Leu Thr Val Gly Gly Leu Ser Pro Val Gin Ala 
15 10 15 

Gin Ser Asp Thr Phe Pro Arg Cys Asp Cys Ser Ser Val Ser Pro Gly 
20 25 30 



Val Leu Ala Gly He Val Leu Gly Asp Leu Val Leu Thr Leu Leu He 
35 40 45 

Ala Leu Ala Val Tyr Ser Leu Gly Arg Leu Val Ser Arg Gly Gin Gly 
50 55 60 

Thr Ala Glu Gly Thr Arg Lys Gin His He Ala Glu Thr Glu Ser Pro 
65 70 75 80 

Tyr Gin Glu Leu Gin Gly Gin Arg Pro Glu Val Tyr Ser Asp Leu Asn 
85 90 95 

Thr Gin Arg Arg Tyr Tyr Arg Xaa Ala His Ser Met Pro He Ser Gly 
100 105 110 

Leu Met Pro Gly Ser Gly His Ser Arg Cys Leu Leu Asn Lys Pro Phe 
115 120 125 

Cys Gly He Arg Thr Pro Val Gly He Gin He His Arg Val Pro Pro 
130 135 140 

Xaa Asp He Xaa His Cys Thr He Ser Val Pro Lys Xaa Lys Thr Asp 
145 150 155 160 



<210> 16 

<211> 570 

<212> DNA 

<213> Mus musculus 



<400> 16 

tcacaccagg 

gggctctgga 

taagtcccgt 

ctggtgtact 

ctgtgtactc 

aacaacacat 

tatacagtga 

gcggcctgat 

tcaggactcc 

ccatttctgt 



tcccaccagc 
gcctccatgg 
acaggcccag 
gkctgggatt 
tctsggccgc 
tgctgagact 
cctcaacaca 
gcccggatcc 
cgttggaata 
ccccaaatag 



ccctggactg 
tgccttctgt 
agtgacactt 
gttctgggtg 
ctggtctccc 
gagtcgcctt 
cagaggcrat 
ggtcattcca 
cagatccaca 
aagacggaca 



tggtgtccag 
tccttcctgt 
tcccaagatg 
acttggtgtt 
gaggtcaagg 
atcaggagct 
attacagatg 
gatgcctact 
gggtacctcc 



tgcatatctg 
cctcctgact 
cgrctgttct 
gactctgctg 
gacagcggaa 
tcagggtcag 
agcccactct 
caacaagccc 
ctgagatatc 



gccaccatgg 60 
gtgggaggat 120 
tccgtgagcc 180 
attgccctgg 240 
gggacccgga 300 
agacmwgaag 360 
atgcccatca 42 0 
ttctstgrga 480 
tgacattgta 540 
570 



<210> 17 

<211> 126 

<212> PRT 

<213> Mus musculus 

<400> 17 

Trp Cys Leu Leu Phe Leu Pro Val Leu Leu Thr Val Gly Gly Leu Ser 
15 10 15 

Pro Val Gin Ala Gin Ser Asp Thr Phe Pro Arg Cys Asp Cys Ser Ser 
20 25 30 

Val Ser Pro Gly Val Leu Ala Gly He Val Leu Gly Asp Leu Val Leu 
35 40 45 

Thr Leu Leu He Ala Leu Ala Val Tyr Ser Leu Gly Arg Leu Val Ser 
50 55 60 



Arg Gly Gin Gly Thr Ala Glu Gly Thr Arg Lys Gin His He Ala Glu 
65 70 75 80 



Thr Glu Ser Pro Tyr Gin Glu Leu Gin Gly Gin Arg Pro Glu Val Tyr 
85 90 95 



Ser Asp Leu Asn Thr Gin Arg Gin 
100 

Pro He Ser Gly Leu Met Pro Gly 
115 120 



Tyr Tyr Arg Xaa Ala His Ser Met 
105 110 

Ser Gly His Ser Arg Cys 
125 



<210> 18 

<211> 2838 

<212> DNA 

<213> Mus musculus 

<400> 18 

acaccaggtc ccaccagccc ctggactgtg 
gctctggagc cctcctggtg ccttctgttc 
cggggggctt ctgtggatgc ctcctgtgtc 
gagagcagga agggacagca cagacaaggg 
gcctgtgggt ttcaccctga gctagaggcc 
gggggacatt gaagctcaca gatataccta 
gctgtgagac cagctctttc caaccttctt 
tttacatctt tcttttgaat atagaatcac 
cgtaattgag gataacctca acctttctat 
ttcttttctc cttaggatta agtcccgtac 
gatctttctc tcttcctctc aaagacctcc 
ttgtgctaac accaagccct gattgttaac 
ctttcccaag atgcgactgt tcttccgtga 
gtgacttggt gttgactctg ctgattgccc 
cccgaggtca agagagtaag aaggtaaata 
gcttagtcct tcttcacacc atatgtcact 
cacattgctg agactgagtc gccttatcag 
ctcctgcccc gtcctggcta tccccctccc 
acaaatacac agagacatat ataaacacac 
acacacacac acacatacct acacacacac 
acacacacac actacccttc ccagaacctt 
ctgaaggcaa aggactaact gtcaaacata 
gcttctaatg agtctcttgt caagattcta 
tctctctctc tctctctctc tctctctctc 
tgtgtaggca ggttataaga ggacatcaaa 
ctgattttgc tctgtattta catgtgtgtg 
atgtgggggt cagaagacaa cccgtggggg 
tgaactctaa attctagttg tcaagcttgg 
accagcccca agcctccttc ctaacctttg 
acacacacca ggctggtctc tggtacatgc 
acccctgctc tgtgacccaa tttctggaag 
cattcgactg actccttgct ggaggaactt 
tcttgttttg agtttggtgt ggggaagtag 
tggcagaggt aggcagatct ctgtgaattt 
tggacaggca gggctaccca aagaaaccct 
aacaaaacaa aaaagaatct caatattggc 
tagtttctga gagccaggaa actttagggc 
tatcttggtt gaggcctaca tggatcaaca 
gcaacttaac aaaatcattt ggggtgacat 
ggtgggacag gaaagaaact gaagatgggg 
gagcaggttg aagatctgtg ggcttggtgc 
taaggaccct ggggttggtg cctaatgtgc 
atttgaataa aatcttgacc ttttcatgat 
gaaggtcatt aggaggctag atttgttttt 
tttttttttt tttaaggagc ttcagggtca 
acagaggcaa tattacagat gagcccactc 
cggtcattcc agatgcctac tcaacaagcc 
cagatccaca gggtacct 



gtgtccagtg catatctggc caccatgggg 60 
cttcctgtcc tcctgactgt gtaggtgagt 120 
ctcagctcat gttggggcca ggactaggca 180 
gaaggctggg cagaagaagg ttcctctaga 2 40 
ctgagatttg gaacctggta gtatcagtag 3 00 
ccacatgttg gtcagtaccg gccgctgggt 360 
caccttctac atccactgtc tgtgcctcaa 420 
atatagccca ggctagcttc aaatttgcta 480 
tctctgtctc cacctctctc agtttacctg 540 
aggcccagag tggtaagcca taataccccc 600 
tcaggccacc ccttctcctt ctagccctct 660 
ctgtgtcccc ctcttcatcc tcctgagaca 72 0 
gccctggtgt actggctggg attgttctgg 780 
tggctgtgta ctctctgggc cgcctggtct 840 
aatctttaaa aaaaattgtc ccagtcccca 900 
ctctatccct ctctagggac ccggaaacaa 960 
gtaagaacgc caaattcttc tccacccttg 1020 
cagtacagac acacagacaa acacacacac 1080 
tcacataaat aaacacacac acatacctac 1140 
acacacatac ctacacacac acacacacac 1200 
aaggtccctt cctcaggagc tcccccaatc 1260 
ttcggtggtc aaccatgacc tttaagctca 132 0 
ttcctctgtc tctctctctc tctctctctc 1380 
tctgcgtgtg tgtgtgtgtg tgtgtgtgtg 1440 
tcctatcttt accttatttt taaaatggca 1500 
tggagcaggt gtgcatatgc actggcagcc 1560 
ctggttctct ccttccacct tgtggatctc 1620 
cagcaagtgc tttacccact gaaccatctc 1680 
ggctctgggt gaggctatgt ctctagggaa 1740 
tctcagagac tctgcccctg ggaggcacag 1800 
tctacctccc tccctgtagc cagttttgcc 1860 
tttctctgaa aagtgttaga atctcttgat 1920 
tggcgtgtgt ctttaatccc agcgctctgg 1980 
gaggctggcc tggtctacag tgtgagttcc 2 040 
gtctacaagc aaacaaacaa acaaaaacaa 2100 
catctgatgt ccagaagacc ccgggctgtc 2160 
aaatgtcagc ctgatttttt tatccttcgg 2220 
cagcactcca attggagaag cttatttgaa 22 80 
tatgaagaga ttgaagtgaa ccaatataat 2340 
aaactaaaac attgccaaga ctcaaagggt 2400 
tccaggcatc ggggtggggg gctgcacatg 2460 
aggcagaaag gccaggagaa tgctgagtgc 2520 
tttaagtttg aaaaacctgc cagagacctt 2580 
atttgctggg ccccctccaa tgatggcctt 2640 
gagaccagaa gtatacagtg acctcaacac 2700 
tatgcccatc agcggcctga tgcccggatc 27 60 
ctctctgaga tcaggactcc cgttggaata 2820 

2838 



<210> 19 

<211> 22 

<212> DNA 

<213> Mus musculus 

<400> 19 

ggctctggag ccctcctggt gc 22 



<210> 20 

<211> 21 

<212> DNA 

<213> Mus musculus 



<210> 21 

<211> 21 

<212> DNA 

<213> Mus musculus 

<400> 21 

agtcccgtac aggcccagag t 21 



<210> 22 

<211> 68 

<212> DNA 

<213> Mus musculus 

<400> 22 

gatagcacag agagaataaa aatgagaagg ggtaaggtag gaagtgtggg ggaggataat 60 
gaggttag 6 8 

<210> 23 

<211> 21 

<212> DNA 

<213> Mus musculus 



<210> 24 

<211> 21 

<212> DNA 

<213> Mus musculus 

<400> 24 

ctcagtctca gcaatgtgtt g 21 



<210> 25 

<211> 21 

<212> DNA 

<213> Mus musculus 



<400> 20 

actctgggcc tgtacgggac t 



21 



<400> 23 

ggtgacttgg tgttgactct g 



21 



<400> 25 

caacacattg ctgagactga g 



21 



<210> 26 
<211> 21 



<212> DNA 

<213> Mus mus cuius 

<400> 26 

ctgtgtgttg aggtcactgt a 



<210> 27 

<211> 452 

<212> DNA 

<213> Mus musculus 



<400> 27 

atgggggctc 

ggattaagtc 

agccctggtg 

ctggctgtgt 

cacattgctg 

agtgacctca 

ctgatgcccg 

ctcccgttgg 



tggagccctc 
ccgtacaggc 
tactggctgg 
actctctggg 
agactgagtc 
acacacagag 
gatccggtca 
aatacagatc 



ctggtgcctt 
ccagagtgac 
gattgttctg 
ccgcctggtc 
gccttatcag 
gcaatattac 
ttccagatgc 
cacagggtac 



ctgttccttc 
actttcccaa 
ggtgacttgg 
tcccgaggtc 
gagcttcagg 
agatgagccc 
ctactcaaca 
ct 



ctgtcctcct 
gatgcgactg 
tgttgactct 
aagagaggac 
gtcagagaca 
actctatgcc 
agccctctct 



gactgtggag 6 0 
ttcttccgtg 120 
gctgattgcc 180 
ccggaaacaa 240 
tgaagtatac 3 00 
catcagcggc 3 60 
gagatcagga 420 
452 



<210> 28 

<211> 111 

<212> PRT 

<213> Mus musculus 

<400> 28 

Met Gly Ala Leu Glu Pro Ser Trp Cys Leu Leu Phe Leu Pro Val Leu 
15 10 15 

Leu Thr Val Glu Gly Leu Ser Pro Val Gin Ala Gin Ser Asp Thr Phe 
20 25 30 

Pro Arg Cys Asp Cys Ser Ser Val Ser Pro Gly Val Leu Ala Gly lie 
35 40 45 

Val Leu Gly Asp Leu Val Leu Thr Leu Leu He Ala Leu Ala Val Tyr 
50 55 60 

Ser Leu Gly Arg Leu Val Ser Arg Gly Gin Glu Arg Thr Arg Lys Gin 
65 70 75 80 

His He Ala Glu Thr Glu Ser Pro Tyr Gin Glu Leu Gin Gly Gin Arg 
85 90 95 

His Glu Val Tyr Ser Asp Leu Asn Thr Gin Arg Gin Tyr Tyr Arg 
100 105 110 



<210> 29 

<211> 31 

<212> DNA 

<213> Mus musculus 

<400> 29 

ccgctcgagg gcttcatggg gggacttgaa c 31 



<210> 30 

<211> 46 

<212> DNA 

<213> Mus musculus 



<400> 30 



ctagtctaga ggatccaggt atcattgtgc tgactgtcat gattcg 



46 



<210> 31 

<211> 431 

<212> DNA 

<213> Mus musculus 



<400> 31 

ggcttcgttt tctgttctgc 
acttgaaccc tgcagcaggc 
tcctgtccag gcccaggccc 
ggcagggatc gtgatgggag 
cctgggccgg ctggtccctc 
tatcactgag accgagtcgc 
cgacctcaac acacagaggc 
gatacctgga t 



gccgttacag atccaagctc 
tcctgctcct gcctctcctg 
agagcgattg cagttgctct 
acctggtgct gacagtgctc 
gggggcgagg ggctgcggag 
cttatcagga gctccagggt 
cgtattacaa atgagcccga 



ctcgagggct tcatgggggg 60 
ctggctgtaa gtggtctccg 120 
acggtgagcc cgggcgtgct 180 
attgccctgg ccgtgtactt 240 
gcagcgaccc ggaaacagcg 300 
cagaggtcgg atgtctacag 360 
atcatgacag tcagcacaat 420 

431 
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New Figure 16 
(aa consensus seq) 



FIGURE 16 



EQ ID 

EQ ID N'^ 

EQ IDi;3I^ 

EQ ID/^^ 

EQ IC^Jt' 

;eq id;^!' 

Q 

Q 



1^ A.\242315 :3rocaine 

13 W3ai59 prct^ine 

13 W41142 prot^ir-s 

14 A-iOSSfGo crace^r.a 
12 prct^ir.s 

17 Ccr-ssnsiis 

W3ai59 prcteine 

AAC^acO-S proteir.a 
AA734753 proc^ijr.e 

Const 



WSai59 prc-^ina 
W41142 proteir.e 
AA09S5G6 procaine 
AA734769 prociina 

Consensus 

A.\242315 protaine 
WS3159 protaine 
W41142 prct^ina 
A?t098506 prcteirze 
AA734769 procaine 

Ccraensus 



AYL A'r>iG. 



C7vIAGrv1.Gi: uVlTII:Z\LA ^/VSLGIILV5H GCOrAZGT^K 10 Q 



.X. 
.X. 



QKXAZTiSPT CSLCGCRrSV rSuL^^:CHQY VH.AHS'IPIS GLT^SGHSH 

.L22^1<?.,SL H3,.GL rLr/, . . , HSTCY 

.LLMK?rCGX KTFVGXQIHR ^/PFXDXXHCT 

- -C? 
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FIGURE 16 



^cQ ID N*" 11 orocair,s SHe^^rAPGu mT^mZVJB^^' GSGAS. .... 50 

>EQ ID.„N^ 13 W5ai59 prct:^ir,e — ..... , 23 

^EQ HD-^^^N"" 15 W41142 orotiina — 21 

IZq IDIJN'' 14 A.^0SS506 procaine QPLZCO'JQCl SGHKG GSG,-^ 4S 

:EQ ID:N° 12 A\734769 prct^ir-s AYL, . A^il^ x:.ES? 37 

^EQ lEWN'' 17 Cor^onsus ... WCLL? L^^VlaLTVGGL SFyT^AQSDTF 50 

^3 AA242315 prc-eine S IGQ 

rrt W3S159 prct^ine , , .G : 73 

W41142 prozsina , 71 

AAC5a50€ prot^ii:2 95 

;^^7347S9 procai-e 87 

Consensus FHCTCSSVS? GVLAGP/TLGr; LVI-TLLZALA WSLG^^VSK GCCTAEGTRI^ iOO 

AA242315 prctdina H . .X 150 

''^^ WSai53 prc-aine H X i:;3 

ij W41142 prot^ina H. . .X 121 

r-^ AA09a5C6 proteir.e X.TI. 131 

AA734769 proteir-a X. . , 123 

Consensus QKXACTESPY QELGGORPSV ySuL^TCHQY YH.AKS-'IPXS GLI^JGSGHSR 150 

?^A2315 protaine . LLJTrCP . . SL HS . ,GI. ?LZY RSTCTiT 171 

maiSS protaine , . , • ^ 124 

W41142 TDrct^ine .LU>JK?rCGI RT?VGXQi:-Gl ^/PFXDIXHCT ISVFKXKTD ISO 

^^093506 prGt4ir.«a - .CP 133 

AA73476$ proc^ir-e i23 

Ccraensrts G 



